Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



V,5'-)-.-\*'?' 



HARVARD COLLEGE 
LIBRARY 




GIFT OF THE 

GRADUATE SCHOOL 

OF EDUCATION 




3 2044 096 995 022 



N 



fc, PRACTICAL AND MENTAL 

A RITHMETIC, • 

ON A NEW PLAN: 

Ql WHICH MSMTAL ARITHMETIC IS COMBINED WITH THB UB£ 

OF THE slate; 

CONTAXMIMe 

A COMPLETE SYSTEM FOR ALL PRACTICAL 

PURPOSES; 

BEING IN DOLLARS AND GENTS. 
«TEREOTTP£ EDITION, REVISED AND ENLAReED, 



EXERCISES FOR THE SLATE 



tD WHICH U ABBBft 



A PRACTICAL SYSTEM OF BOOK-KEEPTNG 



BIT KOSWEI.I. G. SMITH. 



NEW- YORK: , 
PUBUBHED BY CADY AND BUR0E88, 

to JOHN-STr.lKT 



l^A.juL^"T" \\ ?y , ::»T.'^ Ir^' 



SMITirS PRACTICAL AND MENTAL ARITHMETIC 

Fhtm the JotniNAL or Education. 

*' A special examination of this yalnablo work will show that its anthoi 
has compiled it, as all books for school ase ought to bo compiled, from the 
results of actual experiment and observation in the school-room. It is entire- 
ly a practical work, combining the merits of Colbum*8 system with copious 
practice on the slate. 

" Two circumstances enhance very mucl^ the value of this book. It is very 
comprehensive, containing twice the usual quantity of matter in works of this 
class ; while, by judicious attention to arrangement and printing, it is ren- 
dered, perhaps, the cheapest book in this department of education. The 
brief system of Book-Keeping, attached to the Arithmetic, will be a valuable 
aid to more complete instruction in common schools, to which the work is, 
In other respects, so peculiarly adapted. 

** There are several very valuable peculiarities in this work, for which we 
cannot, in a notice, find sufficient space. We would recommend a carefil 
examination of the book to all teachers who are desirovu of combining good 
theory with copious and rigid practice." 



ADVERTISEMENT TO THE KEY 

WHICH ACCOMPANIES THIS ARITHMETIC. 

The utility, and even necessity, of a work of this description, will scarcely 
be quesUoned by those who have had any experience in teaching Arithme- 
tic Most young persons, after having been persuaded, again and again, to 
review a long arithmetical process, feel, or afiect to feel, certain that they 
have performed it correctly, although the result, by the book, is erroneous. 
They then apply to their instructor ; and, unless he points out their mistake, 
or performs the operation for them, they become discouraged, think it use- 
less ** to try" longer, and the foundation for a habit of idleness is thus im- 
perceptibly established. Now, in a large school, it is always Inconvenieut, 
and sometimes Impossible, for the instructor to devote the time necessary to 
overlook or perform a very simple, much more a complex, question in Arith- 
metic This is at once obviated by having at hand a Key, to which refe- 
rence can be easily and speedily made. The time of the teacher will thus 
be saved, and the pupil will not have his ardor damped by being told that 
" his sum is wrong,*' without learning where or how. 

This work is n^t designed for, and can scarcely become a help to laad- 
ness ; its ot^ect is to lighten the burden of teachers, and facilitate the pro* 
gress of scholars. To promote both of these important purposes it is now 
presented to the pubMc. 
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PREFACE. 



When a new wmIc h offered to the pablie, espedally on a subject abounding «ith treatlMi 
'Vt this, the inqniiy is Tcry natanlly made, "Does thisi work contain auything new?* . 
'* Are there not a hundred others as goud as this f* To the first inqoiry it is replied, that 
fliere are many thiugs which are believed to be new; and, as to the second, a candid pnb- 
Be, after a carefnl examination of its contents, and not till then, it is hoped, must decide. 
Another inquiry may still be made : " Is this edition ditferent from the preeedinc?* The 
answer Is, Yes, in many respects. The present edition professes to be stncUy on the Pesta- 
lozzian, or inductive, plan of teaching. This, however, is not claimed as a novelty, la 
this respect, it resembles many other systems, llie novelty of this work wrill be found to 
consist m adhering more closely to the true spirit of the Pestalozzian plan; eonseqneutlvi 
in differing from other systems, it differs less from the Pestalozzian. This similarity wil 
■ow be shown. 

1. The Pestalozzian professes to aaite a complete system of Mentftl with 
Written Arithmetic. So does this. 

8. Tliat rejecu no rales, bat simply illnAates them by mental questions. 
80 does this. 

3. That commences with examples for children as simple as this, is as ex- 
tensive, and ends with questions adapted to minds as mature. 

Here it may be asked, '* In what respect, then, is this different from that^* To this que» 
lion it is answered, In the execution oT our common plan. 

The following are a few of the prominent characteristics of this work, in which it is 
bought to differ from all others. 

1. The interrogative "system is generally adopted throoghont this work. 

2. The common rules of Arithmetic are exhibited so as to correspond with 
the occurrences in actual business. Under this head is reckoned the appU- 
eation of Ratio to practical purposes, Fdlowshipf &c. 

3. There is a constant recapitulation of the subject attended to, , styled 
** Quettiona on theforegoiitgy 

4. The mode of giving the individual results without points, then the ag 
gregate of these results, with points, for an answer by which the relative 
value of the whole is determined, thus ftimlshlnx a complete test of the 
knowledge of the pupil. This is a characteristic difference between tliis and 
the former editions. 

5. A new rule for calculating interest for days with moiiths. 

6. The mode of introducing and conductine the subject of Proportion. 

7. The adoption of the Federal Coin, to the exclusion of Sterling Money, 
except by itself. 

8. The Arithmetical Tables are practically illustrated, previously and sub- 
sequently to their insertion. 

9. As this mode of teaching recognizes no authority but that of reason, it 
was found necessary to Illustrate the rule for the extraction of the Cube Root, 
by means of blocks, which accompany this work. 

These are some of the predominant traits of this work. Others might be mentioned, bat, 
hj the cxamiuation of these, the reader will be qualified to decicte on tiieir comparative 
valva. 

As, in this work, the commoa rules of Arithmetic are retained, perhaps the reader is 
raady to propose a question frequently asked, " V^hat is the use of so manj rules?" " Why 
•ot proscribe them^ The reader must here be Tcmiuded^\lhaXVat»« tv^ja wt% \k«!i^\^^!!«.v 
•bIIt, ht this system, At>m the common method. T\ e v^V^^ '^'^ ^^^ ^ w)C\%Vi\i>st)M^\ ^"Qs* 
truth of aofeni dUtinet mathematical pciAdyWa. "^ew d«^^a«^«Ba«w >arQii«.v«^*'^^ 



[t may, periMips, be asked by many, " V% by not take trre pnuctple witbuut ue namer 

this it is again replied, Convcuience forbiai. The name, the pupil will tec, it only as 

prcgateterm, given to a process embodying several distinct pr>uciples. And is there bo 

ivenicDce in this ? Shall the pupil, when in actual business, be obliged to call off hit 



It preface. 

fRieralizcd ; fliat *, hrieiy rammed in the form of a mle, which, for conTenlenec* saae, It 
nmmud. Is there any improDriety in this ' On the contrary, it Uicre not a great conveni 
«ncc in it? Should the pupil be left to form his own rules, it is more than probablt he 
might mistake the most eoncise and practical one. Besides, different minds view things di( 
ferently, and draw different conclusions. Is there no benefit, then, in kelaing the pupil to 
the most concise and practical method of solving the variont problems ineiaent to a busiaesi 
Ufe? 

Some have even gone to far as to.eondemn the Role of Three, or Proportion, and almost 
all the successive rules growing ou. of it With more leasoa, they might condemn Long 
Division, and even Short Division ; nd, in fact, all the common and fundamental rules of 
Arithmetic, except Addition ; for these may all be traced to that The only <]uest>on, then, 
it, " To what extent shall we go?" To this it is replied, As far at convenience requires. 
As the Rule of Tliree is generally taught, it must be uonfesiied, that almost anything else, 
provided the mind of the pupil be exercised, would be a ^ood tubsfitnte. But when 
taught as it should be, and tne scholar is led on in the same train of thought that originated 
the rule, and thus effectually made to see, that It is simply a convenient method of arrivins 
at the result of both Multiplication and Division combined, its necessity may be advocates 
with as much reason as any fundamental rule. As taught in this work, it actually saves 
more figures tlian short, compared with Long Division. Here, then, on the ground of co» 
venience, it would be reasonable to infer, that its retention was more nccessvry than either. 
But, waiving its utility in this respect, there is another view to be taken of this subject, ana 
that not the least in importance, viz., the ideas of beailty arisin| from viewing the harmoni- 
ous relations of numbers. Here it adclightful field for au inquisitive mind. It here tmbibei 
truths as lasting as life. \^ hen the utility and convenience of this mle are onee conceded, 
all the other rules growing out of this will demand a place, and for the same reason. 

It may, perhaps, be asked by many, ** Why not take the pnuctple without the name^ 

Tothisit' "^ '^ ' '--t-fJ- ™n. .1. M.-:n — •._..• 

aggregate 

convenience in t&is ? Shall the pupil. 

Bind frQm all other pursuits, to trace a train of deductions arising from abstract reasonings 

when his attention u most needed on other subjects > With as much propriety the name 

of eajtiain may b« dispensed with ; for, althouch the general, by merely summoning his 

captain, may snmmon 100 men, still he might call ou each separately, although not qnite to 

conveniently. With these remarki the subject will be dismissed, merely adding, bv wny of 

request, that the reader will defer his decision till he has examined the doctrine of^Propor 

tion. Fellowship, kc, as taught in this work. 

In this wore, the author oas endeavored to make every part conrorm to this maxim, viz.. 
ihmt names tkould ntccted ideas. This method of communicating knewlendge is diametrically 
opposed to that which obtains^ in many places, at the present day. The former, by Bim 
giving ideas, allures the pupil into a Inmiuous comprebeu!«ion of the subject, while the lattai 
astounds him, at first, with a pompous name, to which he seldom affixes any definite idea*, 
and it is exceedingly problematical whether he ever will. In addition to this is the fact, that, 



; of this city should direct his deik, without intrusting him with any business, first to go 
to South Boston, then to the ttate*honse, afterwards to the market, and then to return, leav 

a him to surmise, if he.can, the cause of all this peregrination. 'Many^ are fools enonch to 
e this jaunt pleasantly; others are restive, and tome fractiont. lint sentiment is nillv 
rattained by an article in Miss Edgeworth's works, from which the following extract u 
made i ** A child's teeming ttupidity, iu learning arithmetic, may, perhaps, be a proof «i 
Btelligence and cood sense. It is easy to make a boy, who does not reason, repeat, by rote, 
any technical nues, which a common writing master, with magisterial solemnity, may lay 
down for him ; but a child who reasons will not be that easily managed ; he stops, frowns, 
heritates, quc«tions hb master, is wretched and refractory, until he can discover nHkg he is tc 
proceed iu such and tnch a manner ; he is not content with seeing his preceptor make 
Iguret and lines on the slate, and perform wondrous' operations with the sdf'complaeeai 
dexterity of a eoiuuror ; he is not content to be led to the treasures of science blindfold ; b< 
would tear the bandage from his eyes, that he might know the waj to them again." 

In confirmation of tiic preceding remarks, andas fully expressive of the authors views oi 
8iis subject, the following qaotation is taken from the preface to Pestalozz^s sjrstem : 

** The Pes(«fosxMn plan of teaching mrUkmetiCt as one of the great branches of the matho 
■aties, when eommnBicated to children upon the principles detailed in the lbllowin|| pa g ea, 
needs not fear a comparison with her more fiivored lister, Geem«(ry, either in precision «( 
ide»s, in clearness ana certainty of demonstration, in practical utility, or in the sublime dc 
dnctionsot'the most interesting truths. ^ 

** In the recular order of instruction, arithmetic o«ght le take preoedeaee of geometry, ai 

t has a more tmmediate connection with it than some are willing to admit It u the scieMi 

which the mind makes use of in measuring all things that are capable of aug^catatfon «i 

diminution ; and, when rationally taught, affords to the youthful mind the most advaato 

gttms exenite ot its reasoniBg powers, and that for which the human iutelloct be 

^XJipv^h^eJbt more advaaoed parts of itnaytcf thooMrgioi of thoiMtt vi| 

TU1L kV^ttSlL 
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ARITHMETIC. 



ADDITION. 

T I.* 1. How many little fingers have you on your right 
hand ? How many on your left ? How many on both ? 

2. How many eyes have you ? 

3. If you have two apples in one hand, and one in the 
other, how many have you in both ? How many are two and 
one, then, put together ? 

4. How many do your ears and eyes make, counted to- 
gether ? 

5. If you have two nuts in one hand, and two in the other^ 
how many have you in both ? How many do two and two 
make, put together ? 

6. If you have three pins in one hand, and James puts 
another in, how many will you have in your hand ? How 
many are three and one then ? 

7. If you have .three pins in one hand, and James puts 
two more in, how many will you have in your hand ? How 
many are three and two then ? 

8. If you have four apples in one pocket, and two in the 
other, how many will you have in both ? How many are 
four and two then ? 

9. Thomas has four cents, and William has three; how 
many have they both together? How many are four and 
three then ? 

10. You have five pins in one hand, and three in the 



* The questions in IT I and V II are intended foT v«n '^joTxtv^ c\3&\^xntL 
Oldtf pupil8 may omit these. But the two remaVnini^ secuotiki, «tndL ^« ^o^o^ 
iMbJet^ will claim aa Attentive perasal. 

1 



3 ARITHMETIC. 

odier ; how many have you in both ? How many are five 
and three then ? 

11. You have four nuts in one hand, and four in the other; 
how many have you in both ? How many are four and four 
then' 

12. If you count the fingers and thumb on ohe hand, and 
only the lingers on the other, how many will they make? 
How many are five and four then ? 

13. How many fingers and thumbs have you on'{K>th hands ; 

14. James has five marbles, and Thomas five; how many 
have they both ? How many are five and five then ? 

15. How many cents would it take to buy two whistles, if 
one cost six cents, and the other four ? How many are six 
and four then ? 

16. If you have eight pins on one sleeve, and two on the 
other, how many will you have on both? How many are 
eight and two then ? 

17. How many legs have two cats and a bird ? 

18. If 1 should give you six cents, and you should find 
five, how many would you have then ? How many are six 
and five then ? 

19. If vou count all your fingers, thumbs, and nose, how 
many will they make ? 

20. If you buy a picture-book for ten cents, and a pear 
for two cents, how many cents will pay for both? How 
many are ten and two then ? 

21. How much money would you have, if your father 
should give you seven cents, and your brother six? How 
■lany are seven and six then ? 

22. If you have seven pins in one hand, and seven in the 
other, how many will you have in both? How many are 
seven and seven then? 

23. A man bought a chair for three dollars, and a looking- 
|^«88 for twelve; how much did he give for both? How 
many are three and twelve then } 

24. You give thirteen cents for a spelling-book, and three 
to an inkstand ; how much do they come to ? How mai^y 
ire thirteen and three ? 

25. Count one hundred. , 

One .'.1 Six .« 

Two 2 Seven 7 

Three 3 Eight 8 

Four 4 Nine 9 

Five... 5 Ten ..10 
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Eleven 11 

Twelve. 12 

Thirteen 13 

Fourteen 14 

Fifteen 15 

Sixteen 16 

Seventeen 17 

Eighteen 18 

Nineteen 19 

Twenty 20 

Twenty-one 21 

Twenty-two 22 

Twenty-three 23 

Twenty-four 24 



Twenty-five 25 

Twenty-six 26 

Ttventy-seven 27 

Twenty-eight 28 

Twenty-nine 29 

Thirty 30 

Thirty-one, &c 31 

Forty 40 

Fifty 50 

Sixty 60 

Seventy ...••• 70 

Eighty 80 

Ninety 90 

One hundred 100 



JV0t«.— The pupil Is to recite the above, with the written numbers covered 
over. The nnswers to the following questions are to be given by writing them 
down on the slate at reciiation, to test the pupil's knowledge of nuiubers from 
to one hundred. 



26. Write down in proper figures, Four; Seven; Eight, 
Twelve ; Eighteen ; Twenty-two ; Thirty-two ; Forty-live ; 
Forty-nine ; Fifty-six ; Fifty-nine ; Sixty-three; Sevenly-iive ; 
Eighty-seven; Ninety-two; Ninety -seven ; Ninety-nine. 

27. James has seventy-eight cents, and Rufus eighty- 
seven cents ; which has the most ? 

28. Thomas has fifty-nine dollars, and William sixty-nine, 
which has the most? Which is the most, eighty-nine, or 
ninety-nine ? Forty-seven, or seventy-four ? 

29. Repeat the 
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Questions on the TaMe, 

30. How many are 2 and 5 ? 2 and 7 ? 2 and 10 ? 2 and 
12? Sands? 3 and 9 ? 3 and 12 ? 4 and 2? 4 and 6 ? 4 
and ft / 4 and 1 ? 4 and 12 ? 5 and 3 ? 5 and 5 ? 5 and 9 ^ 
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5 and 11? 6 and 4.' 6 and 7 ? 6 and 10 ? 6 and 12? 7 and 
2? 7 and 4? 7 and 7 ? 7 and 9 ? 7 and 12? 8 and 2? 8 
and 5 ? 8 aiid 7 ? 8 and 9 ? 8 and 10 ? 8 and 12 ? 9 and 6 ? 
9 and 9? 9 and 12 ? 10 and 3 ? 10 and 4 ? 10 and 6? 10 
and 8? 10 and 11? 10 and 12 ? Hands? 11 and 5? 11 
and 6 ? 11 and 9 ? 11 and 12 ? 12 and 3 ? 12 and 6 ? 12 
and 9 ? 12 and 12 ? 

^lute. — ^The design of the foregoing and following qnestion* fs to prevent 
the scholar from resting satisfied with saying his table merely by rote, which 
fkeqnently happens. For, if he can count, he will say it, withoat making a 
tingle addition in his mind. 

31. You borrow 12 dollars at one time, and 2 at another ? 
how much have you bono wed in ail ? How many are 12 
and 2? 

32. William has 11 cents, and James 11 : how many do they 
both have ? How many are 1 1 and 11? 

33. A man bought a cart for 13 dollars, and a plough fof 
7 dollars; how much did he pay for both? How many are 
13 and 7 ? 

34. A man bought 10 bushels of rje for 15 dollars, 6 
bushels of apples for 6 dollars; how much did he pay for 
both ? How many are 15 and 6 ? 

35. William has 4 marbles in one pocket, 6 in the other, 
and 3 in his nght hand ; how many haF he in all ? How 
many are 4, 6 and 3 ? 

36. Peter gave to his companions apj les as follows ; to . 
James 7, to Henry 9, to William 10 ; how many did he give 
away ? How many are 7, 9 and 10 ? 

37. Rufus has 12 cents, James 12, and Thomas 2; if Ru 
fus and James should give Thomas all th» ir cents, how many 
would Thomas have ? How many are 12 12 and 2 ? 

38. You give 16 cents for a knife, 4 ceats for an inkstand, 
and 5 for a lead pencil ; how much will i 11 of them come to ? 
How ii.aiiy are 16, 4 and 5 ? 

39. Your brother William gave you 1£ cents, your brother 
John 10, and your cousin 2; now many did you have given 
you in all ? How many are 19, 10 and 2 ? 

40. How many are 6 and 4 ? 16 and 4 ? 26 and 4 ? 36 
and 4 ? 46 and 4 ? 56 and 4 ? 66 and 4 ? 76 and 4 ? 86 and 
4? 96 and 4? 10 and 5? 20 and 5 ? 40 and 5 ? 70 and 5 ? 
80 and 5? 6 and 10? 6 and 40? 6 and 70 ? 7 am) 3 ? 17 
and 3 ? 37 and 3 ? 57 and 3 ? 77 and 3 ? 97 and 3 ' 5 and 

6 ? 5 and 10 ? 5 and 15 ? 5 and 20 ? 25 and 5 ? 30 and 5 ? 
45 and 5 ? 60 and b ? 75 and 5 ? 95 and 5 ? 8 and 4 ? If 

1* 
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and 4 ? 28 and 4 ? 38 and 4 ? 48 and 4 ? 58 and 4 ? 68 and 
4? 78 and 4? 88 and 4.^ 98 and 4? 9 and 3? 19 and 3? 
29 and 3 ? 49 and 3 ? 79 and>3 ? 89 and 3 ? 6 and 5 ? 6 and 
15 ? 6 and 25 ? 6 and 35 ? 6 and 45 ? 6 and 65 ? 6 and 85 ! 
6 and 95 ? 



SUBTRACTION. 

Y II* 1. li you should lose one finger from one hand* how 
inany would you have left on that hand ? How many are 4 
less one ? Why ? Ans. Because 1 and 3 are 4. 

2. If you have 5 cents, and give away 2, how' many will 
you have left ? How many are 5 less 2 then ? *Why ? 

3. If you shut hoth your little fingers, and leave the other 
fingers open, how many will be open ? How many are 8 
less 2 ? Why ? 

4. If you have 8 cents, and lose 3, how many will you 
have left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a box, and take out 4, how many 
will be left in the box ? How many are 9 less 4, or 4 from 
9 ? Why ? 

6. You borrow 8 pins, and pay 4 ; how many do you still 
owe ? How many are 4 from 8 then ? Why ? 

7. if you have 12 dollars, and lose 2, how many will you 
have left ? How many are 2 from 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many remain 
to be paid ? How many are 16 from 20 then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 
cents ; did you make or lose, and how much ? How many 
are 16 from 18 then ? Why ? 

10. Your papa gave you 9 dollars, and you gave your 
brother 5 ; bow many had you left ? How many are 5 irom 
9 then ? Why ? 

11. William bought a knife for 20 cents, and sold it foi 
22 ; how much did he make in ti-ading ? How many are 20 
from 22 then ? Why ? 

12. A man bought a barrel of molasses for 15 dollars, and 
sold it for 19 ; how much more than he gave for it did he 
sell it for ? How many are 15 from 19 then ? Why ? 

13. William has apples in both pockets; in one pocket 
he has 11, in the other 18 ; how many has he in one pocket 
more than in the other? ^How many are 11 from 18 then* 
Why ? 
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14. A boy gave 17 cents for some picture-books, which 
were worth no more than 10 cents; how much more thaa 
(heir worth did he give for them ? How many are 10 from 
17? Why? 

15. A man bought a cow for 13 dollars, and a calf for 3 , 
how much more did the cow cost than the calf ? How many 
are 3 from 13? Why? 

16. A man bought a barrel of flour for 17 dollars, and. 
nut proving so good as he expected, he could sell it for no 
mDre than 13 dollars; how much did he lose on it? How 
many are 13 from 17 ? Why ? 

17. A man bought a barrel of beef for 20 dollars, and, be- 
ing damaged, he is obliged to lose 12 dollars on the sale of 
It ; how much did he sell it for ? How many are 12 from 20 
then? Why? 

18. How many legs will 4 chairs have to stand on, if.] 
have 3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 birds light on a tree ; if 6 fly off, how many are left 
on the tree ? How many are 6 from 20 ? Why ? 

20. Suppose you and William lose a finger apiece, how 
many fingers will you both have then ? How many are 2 
from 16? Why? 

21. If you have 25 cents, and give 20 for a knife, and the 
pest for some marbles, how many cents will the marbles cost ? 
How much more will the knife cost than the marbles ? How 
many are 20 from 25 ? 6 from 20 ? Why ? 

22. A poor man had 16 bushels of rye given him; hit 
eldest son gave him 10 bushels, and the youngest the rest} 
how many bushels did the youngest give him ? How many 
did the elder give him more than the younger ? How many 
are 10 from 16? 6 from 10? Why? 

23. 28 boys were sliding on the ice, which breaking, all 
but 4 felHn and perished ; how many lost their lives ? How 
many are 4 from 28 ? Why ? 

24. Repeat the 
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10 frxmi 10 kavM 

10 from 1 1 ICATM 1 

10 from 12 leaves 2 

10 from 13 leaves 3 

10 from 14 leaves 4 

10 from 15 leaves 5 

10 from 16 leaves 6 

10 from 17 !«*▼« 7 

10 from 18 leaves 8 

10 from 19 leaves 9 

10 from 20 leaves 1 

10 from 21 leaves H 

10 ftt»m 22 leaves 12 



1 1 fit>m 1 1 leaves U 

1 1 from 12 leaves 1 

1 1 from 1 3 leaves 2 

11 from 14 leaves 3 

11 from 15 leaves 4 

11 ftt>m 16 leaves 5 

1 1 from 17 leaves 6 

11 from 18 leaves ' 1 

11 from 19 leaves t' 8 

11 from 20 leaves' 9 

11 from 21 leaves 10 

11 from 22 leaves H 



1« from \4t Iraves U 

12 fit>m 13 leaves 1 

12 from 14 leaves 2 

12 from 15 leaves 3 

12 from 16 leaves 4 

12 fix>m' 17 leaves 5 

12 from 18 leaves 6 

12 from 19 leaves 7 

12 from 20 leaves 8 

12 from 21 leaves 9 

12 from 22 leaves 10 

12 from 23 leaves \\ 

12 fr«>m 24 leaves 12 



1 1 from 23 leaves 12 

QuesftoTU on the Table, 

25. How many does 2 from 8 leave ? 2 from 10 ? 2 from 
12 ? 2 from 15 ? 2 from 20 ? 2 from 24 ? 3 from 7 ? 3 from 
10 ? 3 from 12 ? 3 from 18? 3 from 19 ? 4 from 8 ? 4 from 

9 ? 4 from 13 ? 4 from 15 ? 4 from 18 ? 4 from 20 ? 5 from 

10 ? 6 from 14 ? 6 from 17 ? 5 from 20 ? 5 from 25 ? 6 
from 12? 6 from 18? 6 from 20? 6 from 26 ? 7 from 14? 

7 from 21 ? 7 from 23 ? 8 from 10 ? 8 from 12 ? 8 from 15 ? 

8 from 16 ? 8 from-lft ? 8 from 20 ? 9 from 12 ? 9 from 15 ? 

9 from 18 ? 9 from 20 ? 9 from-22 ?• 10 from 15 ? 10 from 
17? 10 from 19? 10 from 20? 10 from 22? 10 from 25? 

11 from 15? 11 from 18 r 11 from 19 ? 11 from 22? 12 
from 14 ? 12 from 16 ? 12 from 19 ? 12 from 24 ? 

Practical Questions on the Table, 

26. If you buy 15 cents worth of tape, and give the shop- 
keeper a pistareen, or seventeen cent bit, how many cents must 
you have in change ? How many are 15 from 17 ? Why ? 

27. If you had 17 fingers, how many would you have more 
than you have now ? How many are 8 from 17 ? Why ? 

28. A man had to travel 24 miles, but has travelled all but 
4 ; how many miles has he journeyed f How many are 4 
from 24 ? Why ? 

29. 20 children are in a class, and the 8 best are put into a 
higher class ; how many are left in the lower class ? How 
many are 8 from 20 ? Why ? 

30 If you have 25. cents, and should give 10 cents for a 
ruler, and 10 for a top, how many cents will you have left 
How many do 10 and 10 from 25 leave ? Why ? 
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31. You have 16 apples, and give 5 to your sister, 5 to 
your brother; how many will you have left? How many do 
6 and 5 from 16 leave ? Why ? 

32 A man bought a mirror for 12 dollars, for which he 
gave 6 bushels of corn, worth 5 dollars, 3 bushels of potatoes, 
worth 1 dollar, and the rest in money ; how much did he pay 
low many do 5 and 1 from 12 leave ? Why ? 

33. The distance from Boston to W^alpole is 20 miles; 
fter you have arrived at ledham, which is 11 miles from 
Boston, how many more miles will you have to travel to reach 
Walpole ? How many are 1 1 from 20 ? Why ? 



MULTIPLICATION. 

^^ III. 1. If I give you 2 pins at one time, and 2 at another, 
how many pins sliall 1 give you ? How many are 2 times 2 then ? 

2. How many legs have 2 chairs ? How many are 2 times 4 ? 

3. How many eyes have 6 birds ? How many 7 ? How 
many 8 ? How many are 2 times 6 ? 2 times 7 ? 2 times 8 1 

4. I hold my hand out, and you put 3 pins, in it, William 
3, and James 3 ; how many pins will I have ? How many 
are 3 times 3 ? 

5 If 1 put in your pocket 4 apples at 3 different times, 
how many apples will you have in your pocket ? How many 
are 3 times 4 ? 

6. If I should give you 4 apples at 4 diff^^rent times, how 
many apples will you have ? How many are 4 times 4 ? 

7. If 1 give 2 cents for one orange, how many cents must 
I give for 8 ? How many are 2 times 8 ? 

8. How many cents will buy 10 marbles, if 1 cost 3 cents ? 
How many are 3 limes 1 ? 

9. If you give 4 cents for a yard of tape, how many cents 
will buy 3 yards ? How many 4 ? 5 ? 6 ? 7 ? How many 
are 4 times 3 ? 4 times 4 ? 4 times 5 ? 4 times 6 ? 4 times 7? 

10. What will 5 piciure-books come to, at 2 cents apiece ? 
What will 6 ? 7 ? 8 ? 9 ? 10 ? 11 ? 12 ? How many are 
5 times 2 ? 6 times 2 ? 7 times 2 ? 8 times 2 ? 9 times 2 r 
10 times 2 ? 11 times 2 ? 12 times 2 ? 

11. What will 2 marbles cost at 3 cents apiece^ WiU 1 
marbles? Will 4 ? Will 5? Will 6? Will 7 ? Willi?' 
Will 9 ? Will 10 ? Will 11 ? How many are 3 ^r"e8 ^ . 
S timea 3? 3 times 4 ? 3 times 5 ? 3 times S ^ 'i time» 7 f 

^ a'ojes 8? 3 times 9 ? . 3 times 10 } Z \lmta V\ > 
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26. If you pay 3 di hilars for 1 week's board, what will 2 
weeks come to? What will 3? 6? 8? 10? 12? 

27. If you give 5 apples for 1 orange, how many apples 
will buy 2 oranges ? How many 3 ? How many 5 ? How 
many 6 ? How many 9 ? How many 10 ? How many 12 ? 



DIVISION. 

\ tlV. 1. Divide 6 apples between 2 boys, and tell me 
Wow many each will have. How many times 2 in 6 ? Why? 

Am. because 2 times 3 are 6. 
I 2. Divide 10 pins between 5 boys, and tell me how many 
each will have. How many times 5 in 10 ? Why ? 

3. If you wish to divide 8 oranges between your 2 little 
sisters, how many would each have ? How many times 2 in 
8 ? Why ? 

4. A man divides 14 peaches between 7 of his children ; 
how many will they have apiece ? How many times 7 in 
14? Why? 

5. 14 cents were given to 2 poor boys ; how many cents is 
that for each boy ? How many times 2 in 14 ? Why ? 

6. If 1 orange cost 6 cents, how many oranges- will 18 
cents buy ? How many times 6 in 18 ? Why ? ^ 

7. If it cost 6 cents to go in and see the wax iigures, how 
many times can you go in for 30 cents ? How many times 6 
in 30? Why? 

8. 8 boys found 48 cents, which they agreed to divide 
equally between them ; how many will each have ? How 
many times 8 in 48 ? Why ? 

9. I sold 8 lead pencils for 80 cents ; how much is that 
apiece ? How many times 8 in 80 ? Why ? 

10. 10 men found a pocket-book containing 100 dollars; 
how many dollars will each have, if the money be equally 
divided between them ? How many times 10 in 100 ? Why ? 

11. There are 4 weeks in a month ; how much will a man 
have a week, that has 48 dollars a month ? How manv times 
4 in 48? Why? 

12. 12 men, by contract, are to have 96 dollars for perform- 
ing a piece of work ; how manv dollars is each man's part ? 
How many times 12 in 96 ? Why .>•' 

13. There are 4 quarts in a gallon ; what is a quart of mo* 
lasses worib, when a gallon is woitii VI cfttL\&\ "^^^n^ \scsse<\ 
iimet 4 m 32i Why ? 

2 
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14 An older brother distributed b'O picture-booka oetween 
h'« 6 younger brothers ; how many (fid each have ? How 
many times 6 in 60 ? Why ? 

15. 108 cents are to be equally divided between 9 children ; 
how many will that be apiece ? How many times 9 in 108 ? 
Why? 

16. 132 bushels of com are to be divided equally between 
12 poor men ; how many will each man have ? How many 
limes 12 in 132? Why? 

17. 12 men engage to do a piece of work for 144 dollars; , 
what will be each man's part of the money ? How many 
times 12 in 144? Why? 

18. Repeat the ^^ ^ 
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Practical Questions on the Table. 

19. If 12 yards of tape cost 24 cents, what will one yard 
cost? 

20. If you give 2 cents for an apple, how many can you 
buy for 4 cents? How many for 6 cents? For 10 cents. 
For 14 cents ? For 18 cents ? For 20 tents ? 

• 21. If 1 lead pencil cost 3 cents, how many can you buy 
for 6 cents? For 9 cents? For 18 cents? For 21 cents? 
For 24 cents ? For 30 cents } For 36 cents ? 

22. If 4 cents will buy one orange, how many oranges 
will 8 cents buy? How many 16 cents? How many 24 
cents ? How many 32 cents ? How many 41 '.ents ? How 
many 48 cents ? 

23. If the stage fare be 5 cents a mile, how far may j^on 
be carried for 10 cents ? For 15 ? For 20 ? For 25 ? For 
30? For 35? For 40? For 50 ? For 60 ? 

24. If 6 cents will buy 1 pine-apple, how maivy will l^ 
cents buy? Will 24? Will 36^ \^*A\ Aa\ ^"^ ^A"^ 

wmeof 
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25. If a small slate cost 7 cents, how many slates will 14 
cents buy? Will 28 ? Will 35? Will §6 ? Will 63 ? 

26. If a writing-book cost 8 cents, how many writing- 
books will 16 cents buy ? 24 cents ? 40 cents ? 56 cents ? 
80 cents ? 96 cents ? 

27. How many spelling-books will 18 cents buy, if 1 cost 9 
cents? Will 27? Will 36 ? Will 45 ? Will 54? Will 72 ? 

28. How many fish can yon buy for 20 cents, if 1 cost 10 
cents? How many for 40 cents? For 60 cents? For 100 
cents ? For 110 cents ? For 120 cents ? 

29. If you pay 11 cents for an inkstand, how many can you 
buy for 22 cents? For 33 cents? For 65 cents? For 8^ 
cents ? For 110 cents ? For 132 cents ? 

30. How man^ pounds of butter can you buy for 24 cents, 
when the price is 12 cents for 1 pound? How many pounds 
for 36 cents? For 60 cents? For 108 cents? For 133 
cents? For 144 cents? 

Practical Questions on the Foregoing. 

1. A boy, having; 18 apples, ^ve them to his companions, 
as follows ; to William 4, to Rulus 6, and to Thomas 5 ; how 
many did he give away in ali, and how many had he left ? 

2. Thomas gave to one of his companions 6 peaches, to 
another 3, to another 2, and sold 3 ; how many had he at first ? 

3. A man bought a wa^on for 17 dollars, and gave 5 dol- 
lars to have it repaired, then sold it for 26 dollars; how 
much did he make by the bargain ? 

4. A man bought a horse for 25 dollars, and, to pay for it, 
eave 6 bushels of rye, worth 6 dollars, and the rest in money; 
how much money did he pay ? 

5. RAfus, having 20 cents, bought a book for 12 cents, and 
a knife for 6 cents ; how much more did the book cost than 
tile knife ? and how many cents had he left ? 

6. What is the cost of 5 yards of cloth, at 4 dollars a yard ? 
At 3 dollars ? At 7 dollars ? At 2 dollars ? At 8 dollars ? 
At 9 dollars? At 12 dollars? 

7. If 1 lemon be worth 3 apples, how many lemons are 6 
apples worth ? Are ^ z apples worth ? Are 18 apples worth ? 
Are 24 apples worth ' Are 36 apples worth ? 

8. How many barrels of fiour, at 8 dollars a barrel, can 
you buy for» 16 dollars? For 48' dollars? For 96 dollars? 
For 80 dollars ? 

9. How many are 2, 3, and 5 ? Are 4, 2, and 6 ? Are 
"^ 3. and 2 ? Are 9, 3, ami 4 ? Are 10, 8, and 2 ' Are 5 
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4, 3, and 2 ? Are 4, 3, 2, and 1 ? Are 7, 6, 3, and 2 ? Are 
8, 9, and 10 ? Are 12, 11, 10, and 9 ? 

10. How many are 6 times 3 ? 6 times 4 ? 6 times 7 ? 
7 times 8 ? 9 times 7 ? 12 times 7 ? 9 times 5 ? 8 limes 7 ? 
7 times 6 ? 7 times 9 ? 12 times 11 ? 8 times 5 ? 3 times 
/ r 12 times 12 ? 

11. How many times 2 in 12 ? 2 in 18 ? 2 in 24 ? 3 m 
6? 3 in 12? 3 in 36? 4 in 20 ? 4 in 32 ? 4 in 48 ? 5 
in 25 ? 5 in 35 ? 5 in 60 ? 6 in 36 ? 6 in 48 ? b in 72 ? 
7 in 14 ? 7 in 66 ? 7 in 84 ? 8 in 40 ? 8 in 96 ? 9 in 
36? 9 in 108? 11 in 22? 11 in 55? 11 in 132? 12 in 
144? 

JVottf.— Younger pnpUs should be required to review and ^well on the pre- 
eeding questions for illustration, and the tables, till their solutions be mad« 
perfeotly fiuniliax 



NUMERATION. 

IT V. Q. When I say to you, " Give me that book,** do I mean one book 
r more than one 7 
Q. When we speak of a single thing, then, what Is it called 1 

A. A unit, or one. 

Q. What are one unit and one more, or one and one, called 1 
Q. What are two units and one moie, or two and one called 1 
Q. What are three units and one more, or throe and one called t 
Q- What are four units and one more, or four and one, called 1 
Q. What are five units and one more, or five and one, called 1 
What are six units and one more, or six and one, called ? 
What are seven units and one more, or seven and one, called 1 
What are eight units and one more, or eight and one, called 1 
What are nine units and one more, or nine and one, called ? 
Q. Now, to be obliged always to write these numbers out in words, wofoli 
be very troublesome: to prevent thi% how do we sometimeso'expruss tlit 
numbers one, two, &c., up to thousands, milliona, &c. 1 

A. By^letters. 

Q. What does the letter I stand for 1 

A, One. 

Q. What does the letter V sUnd for 1 

A, Five. 

Q. What does the letter X stand for 1 

A, Ten. 

Q. What does the letter L staud for ? 

A. Fifty. 

Q. What does the letter C ftand Art 

A. One hundred. 
2* 
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Q. What does the letter D stand for 1 

jI. Five hundred. 

Q. What does the letter Itf stand for ? 

A. One thousand. 

Q. Yen said that V stands for five ; suppose you place the letter I before 
the V, thus, IV, what will both these letters stand for then 7 

A. Only four. 

Q. What, then, may be considered as a rule for determining the value of 
these letters 1 

A. A letter standing for a smaller number, and be- 
fore a larger, takes out its value from the larger. 

Q. One X stands for tea ; what do two X*s stand for 1 

A. Twenty. 

Q. What, then, is the value of a letter repeated 1 

A. It repeats the value as often as it is used. 

Q. How many letters do we use for expressing numbers 1 

A. Seven. 

Q. Will vo:i came them 1 

A. I, V, X, L, C, D, M. 

Q. What is this method of expressing numbers by letters called? 

A. The Rmnan method. 

Q. Why c&lled Roman? 

A. Because the Romans invented and used it. 

lic^ut the 
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One I. 

Two II. 

Three III. 

Four IV. 

Five V. 

Six VI. 

Seven VII. 

Eight . .» VIII. 

Nine IX. 

Ten X. 

Eleven XL 

Twelve XII. 

Thirteen....* XIII. 

Fourteen XIV. 

Fifteen XV. 

Sixteen XVI. 

Seventeen XVII. 

Eighteen XVIII. 

Nineteen XIX. 

Twenty XX. I 

Eighteen hundred and forty-five 



Thirty . 

Forty . . 

Fifty... 

Sixty . . 

Seventy 

Eighty.. 

Ninety 



..XXX. 

...XL. 

Lh 

....LX 

..LXX. 
LXXX 

xc 



One hundred . • • • C 

Two hundred CC 

Three hundred CCC. 

Four hundred CD, 

Five hundred D 

Six hundred DC 

Seven hundred DCC 

Eight hundred DCCC 

Nine hundred CM 

One thousand M 

Fifteen hundred • • « MD 

Sixteen hundred MDC. 

Two thousand MM. 

MDCCCXLV. 
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V VI. We hav« a shcwter method still, which u in very genenl we, w 
wrOl appear by observing what follows :— 

A unit, or one, is written 1 

Two 2 

Thtw 3 

Four 4 

Five 5 

Six 6 

Seven 7 

Eight 8 

Nine .-.» 

^. What aro these characters called T 

A. Figures. 

Q. By what other name are they sometimes called 1 

A, The 9 digits. 

Q. What is this meUiod of expiessing nombers called f 

A. The Arabic method. 

Q. Why so called T 

A. Because the Arabs are supposed to have invent* 
ed it.* 

• Let me see yoa write down on the slate, in figures, the nnmbon one, two, 
ttiree, fonr, five, six, seven, eight, nine. 

Q. To express ten, as wo have no one character that will do it, what two 
characters do we mako use of to represent this number 1 

, A, The first character, 1, and or cypher; thu«, 
10. 

Q. Wliat place does the 0, or cipher, in this case take t 

A The units' place. 

Q What place does the figure 1 Uke t 

A A new {^ace. 

42. ^^Iiat Is this new place called 1 

A, The tens' place. 

Q. Write down in figures, on the slate, the number ten ; now take awav 
tlw 1, and what will be left 1 

A. Nothing but 0, or cipher. 

Q. What is the value of this 0, or cipher, thus standing alon« 1 

A, No value. 

Q. Now place the at the right of the figure 1, and what wUl it become 



*■ Q. How was it obtained firom the Anbs T 
jf.Tl 



jf. The Moors communicated it to the Spaniards, and John of Basinntolce, 
Archdeacon of Leicester, introduced it into England ; hence its introauctU» 
dBto our own country. 

Q. About what time was it introduced into England T 

jf. About the middle of the eleventh century. 

Q. How extensively is it now used 1 

jt. All over the clviliKed world 
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A, Ten (10). 

Q. How many times is the figure 1 increased by the 0, or cipher T 

A. Ten times. 

Q. What effect, then, has a cipher, in all cases, when placed at the ttfpx 
of figures 1 

A. It increases the value ten times. 

Q In what proportion is this increase said to be 1 

A. Tenfold proportion. 

As you have probably learned by this time how to write down ten in fifrnres 
sy the help of a cipher, and learned also the value of this cipher, we will now 
proceed to higher numbers ; and to begin : let me see you write down la 
figures, on the slate, the following numbers, viz. 

One ten and one unit, or eleven 11 

One ten and two units, or twelve 12 

One ten and three units, or thirteen^ 13 

One ten and lour units, or fourteen 14 

One ten and five units, or fifteen 15 

One ten and six units, or sixteen 16 

One ten and seven units, or seventeen ••••17 

One ten and eight units, or eighteen 18 

One ten and nine units, t)r nineteen 19 

Two tens^ • r or twenty 20 

Three lens or thirty 30 

Four tens or forty 40 

Five tens or fifty* • • • • 50 

Six tens or sixty 60 

Seven tens or seventy 70 

Eight tens* • • or eighty 80 

Nine tens or ninety 90 

Ten tens or one hundred* 100 

Q. Here we see the value of the cipher again ; for, by placing a cipher at 
the right of ten, it becomes one hundred (1G&), that is, ten tens : shiwld *v« 
place another cipher still at the right of th« 100 (thus, 1000), what would h 
become 1 

A, One thousand (1000). 

Q. From what you have now seen of the value of figures, what ma/ f 
and 5 be made to stand furl 

A, 25 or 52. 

Q. What is this different value called, which arises from the fiffurea *\ 
llaeed or located differently 1 / 

A, Their local value. 

Q. What would be the value of the five written alone T 

A. Simply 5. 

Q. W hat is the value, then, of a figure standing alone I 

A, The simple value. 

Q. How many values do figures appear to have 1 

ui. Two. 
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Q. What tfe they? 

A. Simple and local. 

Q. Now, as it takes 10 units to make one ten, or one in the next left hand 
place, and 10 tens to make 100, how do figures appear to increase by being 
removed one place farther to the left 1 

A, In a tenfold proportion, from right to left. 

You must have acquired, by this time, some considerable knowledge of 
figures : let me examine you a little ; and, in the first place, let me see yea 
write down on the slate the figure 4. 

Q. What do you call it? 

A. 4 units. 

Write at the left of the 4, the figure 3 (thus, 34). 

Q. What do you call them both, and how are they read ? 

A. 4 units and 3 tens read thirty-four. 

Write at the left of the 34 the figure 8 (thus, 834). 

Q. What do you call the three figures now, and how are they read 1 

A. 4 imits, 3 tens, and 8 hundreds, read eight hun- 
dred and thirty-four. 

Write at the left of 834 the figure 1 (thus, 1834). 

Q. What do you call the 4 figures uow, and how read ? 

A, 4 units, 3 tens, 8 hundreds, and 1 thousand, read 
one thousand eight hundred and thirty-four. 

Q. We have now been combining, or placing figures together, till we have 
obtained the number 1834, representing the nuiMber of years it is since Christ 
appeared on earth, to the present time. We might continue to put figures 
together in this way, that would express higher numbers still, up to billions, 
fcc. That you may be able to form some idea of the power of figures, let me 
tell you that there is not a billion of seconds in thirty years ; notwithstand- 
ing that there are 60 seconds in every minute, 60 minutes in every hour, 
S4 hours in every day, and in a solar year, 365 days, 5 hours, 48 minutes, and 
about 48 seconds. Should we continue to go on as we began, in combining 
more figures still, it would be very inconvenient: to avoid this, we have a 
rule by which we can read almost any nmnber of figures, ever so laurge. What 
is this rule called ? 

A, Numeration. 

Q. What is the reading or expressing a number by figures, as now shown, 
called? 

A Notation or Numeration. 



Q. From the abore illustrations, how does it appear that yon must begta 
lo numerate ? 

A, Begin at the right hand. 

Q. At v'hich hand would you begin to read? 

A. The left. 
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Q. What is the fint figure at the right hand or first place, caUedl 

A. Units. 

Q. What is the second figure, or second place, called 1 

A, Tens. 

Q. What is the third placo called 1 

A, Hundreds. 

Q. What is the fourth place called 1 

A. Thousands. 

Q. In reading, what value do you ghre those figures which were called 
units in numerating 7 

A. Units. 

Q. What value do yon give tens f 

A. Tens. 

Q. What value do you give hundreds, thousands, Ate. 1 

A. Hundreds, thousands, &c. 

Q. Will you repeat th« Jil\tmer(Uien Tables beginuing with units, teni 
HCRDBBATION TABI<E. 



a 
o 



of 

n3 



r3 2 

s § 






ik 



QQ g 0) 

J S « d 
S 3 OJ lis 



OB 

o 



O o 



QQ 



01 

Q 

01 

o 
X 



0, 

2 0, 

3 0, 

4, 



W M M 


0,0 

6 
6 
7 



P £3 M 



,000, 


,000, 


,000, 


,000, 


,000, 


,000, 


,000, 


8 0, 


9 0, 


1, 



read—1 Billion. 
r«id— 200 Million. 
read — 30 Million. 
read— 4 Million. 
read — 500 Thousand 
read — 60 Thousand. 
read — 7 Thousand. 
r«ad— ^8 Hundred. 
read — Ninety. 

reod — One. 
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Ory more commonlyy thuSj 

CO 

S 3 

.9 S OB 

3 • 2 ^ 

O ** m 

0:73 o o o» 



fr4 O g »i* O CO 

J gflf So© 9fl5 

S ''i^JId 3aj33 3a)« 



2 'Sm'^ 'Sm^ 'awH 



• m ffinS WHH ffiHis 

1,2 3 4, 5 6 7, 8 9 1, 

Which, by patting their values together, are read thni : 

One billion, two hundred and thirty-four million^ fire 
hundred and sixty-seven thousand, eight hundred and 
ninety-one. 

Questions on the Table, 

Q. What is the value of 9 with one cipner on the right of It 1 What the 
value of 8 with two ciphers 1 Of 7 with three ciphers 1 Of 6 with fow 
ciphers ? Of 5 with five ciphers 1 Of 4 with six ci{«ers 1 Of 3 With sevea 
ciphers 1 Of 2 with eight ciphers ? Of 1 with nine ciphers 7 

Q. What is the meaning of annex 7 

A. To place after. 

Q. What is the meaning of j»r^x? 

A. To place before. 

• ^lOr Let the scholar write down, in figures, the answers to the followtaig 
questions on his slate at recitation. 

Q, How much does 1, with 1 cipher annexed, stand for 1 

A. Ten. 

Q. Why 1 

A, Because the 1 is tens, when I numerate. 

Niunerate the 10. and see. 

Q. What does 1 with 3 ciphers stand fori 

A. One thousand. 

Q. Whyl 

A. Because, when I numerate, by saying ^ Units, 
tens, hundreds, thousands,' the 1 comes thousands 

Q. What does 5 with five ciphers stand for t 

A, Five hundred thousand. 
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Q. Whyl 

A. Because, when I numerate, the 6 comes hun- 
dreds of thousands. 

Numerate and see. 

Q. What does S with 6 ciphers stand for 1 

4* 8 millions. 

a- Why 1 

A. In numerating, the 8 comes millions. 

Namesate and see. 

Q. How do you read the figures 624 1 

A. Six hundred and twenty-four. 

Q. Why do you say 6 hundred 1 

Q. What do the figures 6278 stand for 1 

A. Six thousand two hundred and seventy-eight. 

O. How do you know that the 6 is 6 thousand 1 

Q How do you read the figures 56768 1 How do you read &e figorat 
SE73651 How do yoa read the figures 6542121 

Express in words the following numbers. 

AVte.— The pupil may learn the value of each nicceeding number bv t 
former one. 

8= Eight. 
9 

30 = Thirty. 
70 
239 = Two hundred and thirty-nine. 
629 

5005 = Five thousand and five. 
7007 

30002 = Thirty thousand and two. 
50009 [nine. 

623029 = Six hundred twenty-jhree thousand and twenty- 
928028 

6000066 = Six million and sixty-six. 
8000099 

75000100 = Seventy-five million and one hundred 
R3000800 

Express in figures the following numbers. 

Sixty.— One hundred and twentj five. 
Three thousand three hundred ai 1 thirty-three. 
Three million, three hundred thirty-three thousand, three, 
hundred and ihirv-three. 
Thirty million, 
"^hree hundred million asd twenty-five. 



SIMPLE ADDITION. 

Q- nriU yon repeat the fbUowlng 
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So "H tS 

«^ 1^ _ £ S no's 5 QB 



3 o'sS ^•sl 'S'So ^'sS « 

« EOn EOo vOh^ EO(C ^ 



n g 'H « H 



S«»j^ ^wQ ^aO»J ^Mj frtwH ii»«>^ -~r- 

Se;b Sc^ ScjM ScS eCd t^cg GfiG 

S3 fa Sa5t> SoSrt ^Sti S«fc^ sSM SojS? 

3:H3f WHa ffiHH ffiHw fgnS ccehh khp 

5 5 5, 5 5 5, 5 5 5, 6 5 5, 5 5 5, 5 5 5, 5 5 6 

Q WiM yoa now repeat the coiiuined valae of each figure 5t which it 
ipeflxyd to the foregoing Table 1 

A. Five hundred and fifty-five quintillioriy five hun- 
dred and fifty-five quadrillion, five hundred and fifty- 
five trillion^ five hundred and fifty-five billion, five hun- 
dred and fifty-five million, five hundred and fifty-five 
thousand^ five hundred and fifty-five. 



SIMPLE ADDITION. 

IT VH, 1. You bought an orange for 9 cents, and a melon 
for 15 cents; what did you pay for Doth ? 

2. James bought a top for 6 cents, a knife for 12 cents, and 
an inkstand for 8 cents ; how much did they all come to ? 

3. Harry and James lost some money; James lost 20 cents, 
and Harry 12 ; how much did both lose ? 

4. A boy laid out 10 cents in marbles, 8 cents in quills, and 
6 cents for a slate pencil ; how much did he lay out in all ? 

5. You gave 40 cents for a Practical Arithmetic, 8 cents for 
a ruler, 9 cents for an inkstand, and lose 6 cents ; how much 
money has gone from you ? 

6. A man gave his children money in the following man- 
ner ; to his oldest 3 dollars, to James 5 dollars, to Thomas 9 
dollars, and to his two daughters 4 dollars apiece ; how much 
did he give away ? 

* In like manner we may go from quintiUion» to ieztUliontt tiptiUifM 
MtiUwne, iMitt/Ztotu, deciUionSf uiuUeiUunUf duotUeiUunM, iM* 

3 
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7. A boy bought 20 marbles for 20 cents, 6 peaches toi S 
cents, and 3 apples for 2 cents ; how much money did he lay 
out? 

8. A man bought a cart for 6 dollars, a plough for 2 dollars, 
a pair of steers for 9 dollars, and 2 acres of land for 8 doUp"*^^ 
how much did he lay out in all ? 

9. How old would you be, were your age double what it 
BOW is ? 

10. If you had three times as many fingers and thumbs as 
you have now, how many would you have in all ? 

11. How many quarters to an apple, or anything ? 

12. How many thirds to an apple, or anything ' 

13. If an apple, a number, or anything, is divided into 
4 equal parts, what would one of those parts be called? 
A. One quarter, or i. 

14. In the above, if divided into 3 equal parts, what would 
one part be called ? 

15. If an apple, or anything, is divided into 5 equal parts. 
what would one part be called ? ^ A. One fifth, or x. 

16. What would 2 parts be called ? A. Two hfths, or I 

17. What would 4 parts be called r 

18. How many parts does it take to make 5 fifths ? A. 5. 

19. How many parts does it take to make the whole ? A. 5 

20. Why is f the whole ? A, Because the whole of the 
apple was divided into 5 equal parts ? 

21.- If i of an apple cost 2 cents, what will a whole appl« 
cost? 

22 If I of an apple cost 1 cent, what will the whole cost ? 

A*9fe ^.— Of the two following tables, the first is to be added (torn left to 
.Ight, thus, 1 and 3 ar&3 ; then the next line, thus, 1 and 3 are 3, and 3 are 6; 
then the next line, thus, 1 and 8 are 3, and 3 are 6, and 4 axe ten ; and thus 
with all the lines. 

The second is to be added from left to right, in tlie same manner. 

The learner, in reciting either, is not to look on the book ; the order of the 
igures being sach as to render it luneceuary. 



23. iVJiat is the sum of tlie following numbers 7 



12 A. ^ 
133 A. % 

13 3 4 A.IQ 
12 3 4 5 A. 15 
12 3 4 5 6 ./f . Si 
1334567 wf. 38 
13345678 j9. 36 
133456789 A. ^ 
JJ^3456789W A. SS 

/S34567801011 A (» 

IS3456789101ll% Ji 79 



8 2 3 3 

3 3 3 3 

4 4 4 4 

5 5 5 5 

6 6 6 6 

7 7 7 7 



2 2 3 8 8 8 

3 3 3 3 3 3 

4 4 4 4 4 4 

5 5 5 5 5 5 
66666666 

77 7 77777 



3 8 

3 3 

4 4 

5 5 



888888888888 
999999999990 

10 10 10 10 10 10 10 10 10 10 10 10 

11 11 11 11 11 11 11 11 11 11 11 11 
18 12 13 la la ASIU 1^^ U U U 



A, 

A. 

A. 

A. 

A. 

A 

A. 



84 

36 
48 
60 
73 
84 
96 



A. 106 
A. 130 
A. 139 
A lit 
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24 If ^ oi an apple be worth 1 cent, how much is a whole 
apple worth ? 

25. If } of a vessel be worth 1000 dollars, bow much i« 
the whole yessel worth ? How much is ^ worth? 

26. If you give 300 dollars for ^ of a house, how much it> 

the whole house worth ? How much is f worth ? 

27. If 4 of an apple cost 2 cents, what is the whole apple 
worth ? 

28. If ^ of a factory be worth 2000 dollars, what is tht 
whole worth ? 

29. 16 boys, throwing stones at an apple-tree, beat off a 

number of apples : says one boy. My part is ^^ , and I am 
entitled to one apple ; how many apples is -fig then ? How 
many ^^ ? How many ^^ - How many {^ ? How many 
\i ? How many f| ? 

30. 16 men caught so many fish, that they could not count 
them ; a bystander told one man that his part was 100, just 
<I^ of the whole; how many fish would ^^ be ? How many 

jV • How many jr ? How many \% ? How many yf ' 
How many fish did tney catch in all ? 

31. John was born twenty years after James ? how old will 
James be when John is 21 ? 

32. When Joseph was 21, he married a wife that was 10 
years old when he was bom ; how old was the wife when 
Joseph married ? 

33. How many are 7 and 9 ? 47 and 9 ? 87 and 9 ? 37 
and 9 ? 7 and 5 ? 27 and 5 ? 57 and 5 ? 8 and 7 ? 48 
and 7 ? 68 and 7 ? 58 and 7 ? 78 and 7 ? 8 and 8 ? 28 
and 8 ? 48 and 8 ? 58 and 8 ? 78 and 8 ? 98 and 8 ? 9 
and 9 ? 39 and 9 ? 59 anA 9 ? 79 and 9 ? 69 and 9 ? 6 
and 6 .' 36 and 6 ? 56 and 6 > 76 and 6 ? 96 and 6 ? 106 
and 6 ? 

9:^ After the manner of the last examples, the papil should be taught fo 
Mrform the following. Should he hesitate in any instance, as, for exampRk, 
in adding 8 to 8S, Just say to him, 8 and 8 are 16, and he will soon see that 
88 and 8 are 90, there being a 6 in both cases. By this means, if he can add 
any two numbers together, both under 10, he may be taught to add any nun 
ber smaller than 10 to any number larger than 10. 

0:^ The following may be added by calling each finger a figure. Care 
should be exercised, lest the learner give the total amount from the book 
without making the individual additions for himself. 

34. Add 5 twos and 5 threes together : — ^thus, 2 and 2 ai« 
4, and 2 are 6, and 2 are 8, and 2 are 10, and ^ vl^ W «aa^ 
twre 16, and 3 are 19, and 3 are %%, «Si^ ^ «Sft "2^* 



A. 


45 


A. 


60 


A, 


75. 


A. 


90. 


A. 


103. 


A. 


120. 


A. 


30. 


A. 


50. 


A. 


70 


A. 


90. 


A. 


110. 


A. 


130. 


A. 


150 


A. 


170 
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Add 5 fours, 5 threes, and 5 twos together. 
Add 5 lives, 5 fours, and 5 threes together. 
Add 5 sixes, 5 fives, and 5 fours together. 
A.dd 5 sevens, 5 sixes, and 5 fives together. 
Add 5 eights, 5 sevens, and 5 sixes together. 
Add 5 nines, 5 eights, and 5 sevens together. 
Add 10 ones and 10 twos together. 
Add 10 threes and 10 twos together. 
A lid 10 fours and 10 threes together 
Add 10 fives iand 10 fours together. 
Add 10 sixes and 10 fives together. 
Add 10 sevens and 10 sixes together. 
Add 10 eights and 10 sevens together. 
Add 10 nines and 10 eights together. 

Q. What is this which you have now been doing called 1 

A. Addition. 

Q. What, then, may the putting together of two or more numbers, and 
finding how much they malce, be called 1 

A. Addition. 

Q. What Is the putting together, or collecting, of lewral nomben of the 
same name, or denomination, called 1 

A, Simple Addition. 

Q. What do you mean by the same name, or denomination 1 

A, All pounds, all dollars, all cents, or all drams, 
&c. 

Q. How many arc 90 and 30 1 What do you call the 50 1 

A, Amount. 

^IfCr It is thought advisable, whenever the operation of the* first siim In 
any rule is given, to direct the pu|)il,aAer a careful attention to the questions 
in the Ijook, to copy the simi on his slate, and from this to answer the ques 
tioas respecting the work, without looking on the book at recitation. 

# 

Operation by Slate illustrated, 

1. A man bought a cart for 25 dollars, a yoke of oxen for 69 
dollars, and a plough for 7 dollars. What did he give for the 
whole \ 

Q. In writing this example down, 
why do you place the 7 (units) un- 
der the 9 (units) 1 why not place 
it iinder the 6 (tensjl 

A. Because, if I should, the 7 units 
would become 7 tens, or 70 ; that is, 
the 7 dollars would become 70 dollars. 



OPERATION. 

Cart, 25 dollars. 
Oxen, 69 dollars. 
Plough, 7 dollars. 



Amount, 101 dollars. 
<2' How do you obtain the 1 in the Ans.1 
A. I say 7 (wiits) and 9 (units) aie \& ^\nA\&) vnd 5 more 
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(units) are 31 (units), or 2 tens and 1 unit, writing the 1 in the 
units' place. 

Q. What do you do with the 2 tens 1 

A. I carry or add them to the 6 (tens), in the next higher 
place, where all the tens belong. 

Q. What is this adding of the 2 tens called 1 

Ji. Carrying one for every ten. 

Q. How do you proceed to get the 10 in the Ans. ? 

A, The 2 (tens) to carry, and 6 (tens) make 8 (tens), and th 

(tens) over the G (tens) are 10 (tens). 

From these illustrations we derive the foUowim 



ig 



Q. How 4o you write the numbers down 1 

A, Units under units, tens under tens, &c., with a 
line underneath. 

Q. At which hand do yoa begin to addl 

A, The right. 

Q. If the amount of any column be 9, or le»^, how do you proceed 1 

A, Set it down. 

Q. If it be more than 9, what do you do 1 

A. I set down the right-hand figure, and carry the 
left-hand figure, or figures, to the next column. 

Q. Which figure would you write down, and which carry, in 18, 10, 13, 
98, 81, 94. 108, 58, 67, 125 1 

Q. What do you do with the amount of the last column 1 

A. I set the whole of it down. 

Psoor. Q. How do you prove the operation ? 

A. Begin at the top, and add the figures downward, 
in the same manner as they were added upwards 

Q. What must this amount be like t 

A, The first amount. 

More Exercises for the SlcUe. 

9^ To save the trouble of having the pupil running up continually to his 
teacher to know if his sums be right, and to prevent the learner from copying 
the answers on his slate frum the book, indirect answers will be given through 
the book, when that can conveniently be done : in other cases, direct answers 
will be given. 

2. A man bought a snit of clothes for 57 dollars, a pair of 
boots for 8 dollars, and a secretary for 28 dollars. What did he 
^'ve for the whole 1 A. 93. 

3. In an orchard, 20 trees bear pears, 54 bcM ^^^kOsi^s^^^'wi. ^ 
\3enr plums. How many are there in l\ie 0Ic)[v^t^^ A.^. 

3* 
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4. A man bougni a barrel of flour for ten dollars, a barrel of 
molasses for 29 dollars, and a barrel of rum for 36 dpllars. HoW 
much did he pay for all the articles 1 A, 75. 

5. James bought at one time 89 marbles, at another time 54, a:< 
another 60, at another 75. How man^ did he buy in all 1 A. 27& 

6. A man glares 89 dollars for } of a chaise ; how n^uch'musl 
he give for the whole at that rate 1 A, 267. 

7. You expend for a gold watch 165 dollars, for a chaise 223 
dollars, for a new suit of clothes 80 dollars, and give your father 
400dols. How much money have you parted with in alii A. 870. 

8. If } of a vessel be worth 2265 dollars, what is the whole 
vessel worth 1 A. 6795 dollars. 

9. What is the whole stock which a man has in trade worth, 
if i be worth 3500 pounds 1 A. 14000 pounds. 

10. If a man own | of a bank, and his part cost 26000 dollars, 
what would the whole be worth at that rate % A. 208000 dollai^ 

11. If my neighbor should borrow of me at one time 656 dol 
lais, at another 50 dollars, at another 3656 dollars, and at another 
5000 dollars, how much should I lend him in all 1 A. 9362. 

12. A merchant owes 617 dollars to Messrs. B. <& T. C. Hop 
pin, 516 dollars to Messrs. B. <b C. Dyer, 600 dollars to the £j^ 
change Bank, lOOQ dollars to the Union Bank ; I demand how 
much he owes in the whole 1 A. 2733 dollars. 

13. A merchant bought at one time 600 barrels of beef, at 
another 500 barrels, at another 416 barrels^ how many bai^ 
rels did he buy in the whole 1 A. 1516 barrels. 

14. James was born A. D. 1800, what year of our Lord uriil 
it be, when James is 37 years of age 1 A. 1837. 

15. Gen. George Washington was bom A. D. 1732, and lived 
67 years ; in what year did he die 1 1799. 

16. From the creation of the world to the flood was 1656 years ; 
from thence to the building of Solomon's temple, 1336 years ; 
thence to the birth of our Saviour, 1008 years *, in what y^ar oi 
(he world was the birth of Christ 1 A. Anno Mundi 4000. 

0:^ In the JTey the teacher will find all the answen to the foUowtBg 
raamples. 

(17.) (18.) (19.) (20.) (21.) 

Elbllars, Drams. Dimes. Mills. Shillings. 

^5 313 1645 132132 456732123213 

64 280 0321 245123 121212121212 

SI 741 4610 521085 123412341234 

18 240 5386 603898 234234234234 

12 391 5210 789783 898768987651 



* The teacher will observe that the amoonti of the several sums aredl- 
rUed by 3, and the duottents given for the answers will be foand in sua 
ffe. fl7, each quotient being set against the No. of the ram, that he may i 
readily tell if the sum be nght. 
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(32.) ^ (23.) 

Eagles. ' Dollars. 

S71 135260357 123456789123456789 

311070582121 987654321987654320 

625515374232 554 4 3 3221 1223344 22 

81360 2 115601 66554433 2 211001133 

535126100812 7766 5.5 44332211001; 



(24.) (25.) 

Pennyweights. Degrees. 

987654321 6542103459652 

987 6 5 432- 13000 

9876543 852670000 

987654 895965 

98765 823245261785 

12 34 12312612 

123 731 

12 21 

1 3 



(26.) 
Furlongs. 
3 45 6 7,2 3 01 3 7,9 5 4|3 2 1,0 5 6 5 1 3 
82130549865203156821342 
132 21423001360421210050 
2234315224313200230 3 213 
5300431132241 1213132120 



(27.) 

A, » No. 17. 5 

A, TO No. 18. 6 5 5 

A. to No. 19. 5 7 2 4 

4. to No. 20. 7 6 4 7 

A. to No. 21. 6 114 5 3 2 6 9 181 

4. to No. 22. 85 2 14981 104 1 

A. to No. 23. I 3 5 9 I 4 7 2 5 8 8 8 5 2 2 2 5 

il.toi^o.24. 365794695 

A. lo No. 25 24 5 5 4 4 8 7 1 2 .^ 3 

A. to No. 26. 684222221900203715077 4ii 

X3 

Total amount,205269774325927004629731 

2& Add 8541, 1266, 3560. and 2456 ogether A. 158ia 



**i AJUTHMETXa 

-•ifc Vuu liiOW ot^'lls. 2500 dolls. a6594 dolls. 39321 doUs. to 
^. Asiu L U W milLs 1100 mais, no mills, and 11 mills, to- 

U. Add XvodiV oonces, 3333 ounces, 66 oimces, 4444444 

^uac^ ijiia 5joj>;2j ounces, together. A. 5025620. 
j*^ W l>At is ih^ sum of the following numbers 1 viz. 
lAveuu^fiT^, Three hundred sixty-five, Two thousand one 
tiuiivirt^i and forty-five. Eighty-nine thousand, Four hundred 
e»iihLy-iiv^, Nine million and six, Ninety million and nine 
Jj)t>a^«fl4- A. 9910102a 



SIMPLE SUBTRACTION. 

J yiU. 1. George had 10 apples, and gave 6 of them to 
William ; how many did he hare left ? Why ? A Because 
4 and 6 are 10. 

2. Rufus, having 20 dollars, gave 12 to James; how many 
had he left ? Why ? 

3. A man, owing 30 dollars, paid 20 ; how many did he 
then owe ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had he left? 

5. A merchant bought a piece of cloth for 120 dollars, and 
sold it for 140 dollars ; how much did he make by the baigain? 

6. From 100 take 20; take 10; take 40; take 60; take 
70 ; take 80; take 90 ; take 95 ; take 85; take 75 ; take 5: 
take 15. 

7. John, having 75 apples, gave 20 to his oldest brother, 
20 to his youngest, and 20 to his sister; bow many had 
he left ? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of the other ; how many had he left I 

9. William has two pockets, both of which will hold 75 
peaches ; he has in one 15, and in the other 45 ; how many 
more will both hold ? 

10. A boy, returning with a basket full of oranges, con- 
taining 100, and meeting his cousin by the way, gave him 
20 ; how many did he carry home I 

J J. Two boys were playing at marbles , each had 20 whes 
iiejr began ; John lost 5 ; Yiow loaxv^ ^<i calVi \va.ve then 
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Wlien the unfortunate boy had lost ^1 but 2, how many had 
James won from John ? 

12. You bought 100 new marbles for 50 cents, and sold 
Peter 10 for 15 cents, Harry 6 for 10 cents, and Thomas 
34 for 20 cents; how many marbles had you femaining? 
and how much more did you pay for them than what you 
sold came to ? 

13. How many quarters to an apple, or anything? How 
many thirds ? How many fifths ? How many sixths ? Sevenths ? 

14. If you had 4 pencils, and should give away ^, how 
many would you have left ? 

15. If you had 3 cents, and should give away ^, how 
many would you have left ? 

16. If you had 8 pencils, and should give away -{■, how 
many would you have left ? 

17. How many would you have left each time,* if you 

should give away f, fj ^j ^yi- 

18. If you had 16 marbles, and should give away ^-^j ^i 

A> tV> ^ff> Tff) if' tI) il> how many would you have 
^tlt each tune? 



Q. What ia this which you have now been doing called 1 

A. Subtraction. 

Q. What, then, is the taking of one number from another of the same 
name, or denomination, called 1 

A. Simple Subtraction. 

Q. What do you mean by the same name, or denomination 1 

A, When the numbers are either all dollars, or all 
days, or all shillings, or all seconds, &c. 

Q. In Addition, yon recollect that you were required to put together two 
or more numbers, to find their amount ; now it seems that we are to take on« 
number from another, to find their difierence : how, then, does SnbtractioB 
appear to differ firom Addition 7 

A. It is exactly the opposite of Addition. 

Q. What is the largest number called 1 

A, The Minuend. 

Q What is the smaller nnmber called 1 

A. The Subtrahend. 

Q. What is that which is left after subtracting called 1 

A. The Difference or Remainder. 

Q. IVom the above, how many parts do there appear to be in Snbtraetton 
•ad what are they 1 

A. Three — ^Minuend, Subtraheix&«aiidL\>\^«:t^^^^ 
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ARITHMETIC. 

Operatiori'by Slate illustrated. 



1. A man, having 387 dollars, lost 134 dollars ; how man; 
tiadhelefll 



OPERATION. 

He had 387 dollars, the Minuend. 
He lost 134 dollars, the Subtrahend. 

Had left 253 dollars, the Remainder. 



Q. In this 
example, how 
do you obtain 
the 3, 5, and 
2, in the Re- 
mainder 1 
ji, I say, 4 



OPERATION. 

Wagon, 62 dollars. 
Harness, 39 dollars. 

Difference", 23 dollars. 

Proof, 62 dollars. 



(units) from 7 (units) leaves the 3 (units); 3 (tens) from 8 (leiis) 
leaves the 5 (tens) ; and 1 (hundreds) from 3 (hundreds) leaves 
the 2 (hundreds). 

2. A man bought a wagon for 62 dollars, and a harness for 
39 dollars ; what did the wagon cost him more than the har- 
ness 1 

Q. In this example we have a 
little difficulty in attempting to 
subtract as before, bv saying 9 
(units) from 2 (units) ; but sup- 
pose we take 1 ten from the 6 
tens, the next upper figure, which 
would leave 5 (tens), and join or 
add tkis 1 (ten), that is, 10 units, 
to the 2 units, making 12 units ; 
how would you then proceed to get the 3 1 
^. I would say, 9 (units) from 12 (units) leaves 3 (units}. 
Q. Now, as we took 1 ten from the 6 tens, it is evident that 
we must call the 6 tens 5 tens, and say, 3 tens from 5 tens leave 
2 tens ; but suppose that, instead of making the upper figure 1 
less, calling it 5, we should make the lower figure one more, call- 
ing it 4, what would be the result, and how would you proceed 1 
A. I would s&ff I to carry to 3 makes 4, and 4 from 6 leaves 
% the same as before. 

Q. What is this taking 1 from 6, and adding it to 2, the 
upper figure, called 1 
»d. Borrowing ten. 

Proof. Q. If 8 from 14 leaves 6, because 6 and 8 are 14, 
how would you proceed to prove the operation 1 

ji. I add 23 (the Difference) to 39 (the Subtrahend), making 
S2, an amount like the Minuend— therefore Tigh\ 

From these illustrations we derive the following 

Q. How do yon write the numbers down 1 

•/f . The less under the greater 

9. How do y«n plaee vnits, teas, Its. 1 
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A. Units under units, tens under tens, &c. 

Q. At which hand do you begin to subtract 1 

A. The right. 

Q. Uow do you subtract each figure in the lower line 1 

A. From the figure above it. 

Q. What do you set down 1 

A. The Difference. 

Q. If the lower figure be greater than that above it, what do yon do 1 

A. Add ten to the upper figure. 

Q. What do you do then 1 

J?. From this amount take the lower figure 

Q. What do you set down 1 

A. The Difference. 

Q. How many do yon carry, in all cases, when the lower figure is grtatn 
than that above it 1 ^ . 

A. One. 

Proof. Q. Which numbers do you add together to prove the open- 
ttonl 

A. The Difference and Subtrahend. 

Q. What must the amount be like 1 

A. The Minuend. 

More Exercises for the Slate. 

3. A man, having 98 dollars, paid away 49 ; how many had 
helefn ./i. 49 dollars. 

4. James bought 78 marbles, and lost 29 of them ; how many 
had he left 1 J. 49 marbles. 

5. A man paid 175 dollar.* for a gold watch, and 55 dollars 
for a horse ; how much more did he pay for the watch than for 
the horse 1 Jt. 120 dollars. 

6. A man bought a chaise for 215 dollars, and to pay for ii 
pave a wagon, worth 37 dollars, and the rest in money; how 
much money did he pay 1 ^. 178 dollars. 

7. A merchant bought a piece of cloth, containing 489 yards, 
and sold 3G5 yards; how many yards had he leftl Ji, 124 
fards. 

8. If you have 20 dollars in your pocket, and owe 15 dollars, 
bow many dollars will you have left in your pocket, when your 
debts are paid? 

9. If you have 25G0 dollars* worth of stock, and owe 1500 
dollars, how much worth of stock will you have, after yom 
debtif are paid 1 J, lOGO dollars. 

lU America was discovetf^d by Christopher Columbosi ii 
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1492; how many years had elapsed at the time when hostilities 
commenced, in the revolutionary war, 1775 ? A. 283 years. 

11. Gen. Washington was born in 1732, and died m 1799 ; 
how old was he 1 A. 67 years. 

12. William has 15 cents ; he owe:; Rufos 6 cents, and James 
4 ; now how many will he have leH, after paying Rufus and 
James 1 

13. A merchant owes to the Exchange Bank 2365 dollars, to 
the Bank of North America 15000 dollars, and his whole stock 
is worth no more than 42000 dollars ; how much will he have 
lefl, after paying both banks? A. 24635. 

14. If you buy 20 apples for 40 cents, and sell 15 for 35 
cents, how many apples will you have left, and how much will 
ihcy cost you 1 

15. A grocer buys 560 bushels of rye for 530 dollars, and 
sells 200 bushels for 400 dollars ; how many bushels will he 
have left, and what will they cost him 1 A, 360 bushels, and 
they cost him 130 dollars. 

16. A wine merchant bought 3600 gallons of wine ; and sold 
art one time 2400 gallons at another 1000 gallons ; how many 
gallons has he on hand ? A. 200. 

17. From 200 take 150; take 190. 

OPERATION. 

200 200 50 
150 190 10 

50 10 60 ilf». 

^^ To prevent the learner f>om copying his answer firom the book, tlie 
i'oliowing examples have answers formed by adding tc^ether two sepaxatP 
results. Each of these results is, in all such cases, however simple the pr» 
Pees, given In the fey, which goes along with this work. 

ja From 99 take 22; take 55. A. 121. 

19. From 176 take 58 ; take 42. A. 252. 

20. From 176 take 90; take 100. A. 162. 

21. From 1000 lake 700 ; take 550. A, 750. 

22. From 1000 take 600 ; take 400. A, 1000. 
23 From 15% take 1000 ; take 1200. A. 800. 

24. From 1500 take 9dO ; take 350. A, 1750. 

25. From 2538 take 1624 ; take 299. A, 3153. 

26. From 2538 take 999 ; take 2000. A. 2I0T7. 

27. From 7836542 take 7000 ; take 70. A. 15666014 

28. From 80000 take 79999; take 78888.^. 1113. 

29. From 80000 take 5000; take 12345. A, 142655. 

30. From 900000 take 1 ; take 10. A. 1799989. 

31. From 900000 take 100; take 1000. A. 17989001 

32. From 900000 take 10000 ; take 100. A. 178990a 



SIMPLE MULTIPLICATION. 3* 

3a From 1000000 take 1 ; take 10. A, 1999989. 

34. From nine million take 3. A. 8999997. 

35. From nineteen million take 19. A. 18999981. 

36. From forty million take one million. A, 39000000. 



SIMPLE MULTIPLICATION. 

IT IX. 1 • What will 3 books come to, at 20 cents apiece ' 
Why ? A. Because 20 and 20 are 40, and 20 are 60 ; that is, 
3 times 20 are 60. 

2. What will 3 bilshels of apples come to, at 30 cents a 
bushel ? Why ? A. Because 30 and 30 are 60, and 30 
more are 90 ; that is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a head ? Ai 
12 dollars ? At 14 dollars ? At 18 dollars ? At 20 dollars ? 
At 25 doUars? How many are 2 times 10, then? 2 times 
12 ? 2 times 14 ? 2 times 18 ? 2 times 20 ? 2 times 25 } 

. 4. What will 30 yards of cloth come to, at 2 cents per 
yard? What will 14 yards? 16 yards? 12 yards? 26 
yards ? 30 yards ? 60 yards ? 80 yards ? How many are 
2 times 30? 14? 16? 12? 25? 30? 60? 80? 

5. What will 3 yards of cloth come to, at 10 cents per 
yard ? What will 4 yards ? 6 yards ? 12 yards ? 20 yards ? 
30 yards? 60 yards? 80 yards? How many are 10 times 
3? 4? 6? 12? ZQ} 30 ; 60? 80? 

6. What will 4 oranges cost, at 10 cents apiece? Why? 
A. Because 10 and 10 are 20, and 10 are 30, and 10 more 
are 40; that is, 4 times 10 are 40. 



Q< What, then, is maltiplication a quick way of performing 1 

A. Many additions. 

Q. What is the number called, which Is to be added to itself, or repeated 
■evenl times 1 ' 

A. The Multiplicand. 

Q* What is the number, which shows how many times the multiplicand 
to to be repeated, called ? 

A The Multiplier. 

Q. What are both multiplier and multiplicand sometimes called! 

A. Factors, or Terms. 

Q. What is the result, or number found by multiplying, called 1 

Jl. The Product. 
4 



SP ARITHMETIC. 

TX. When the, Multiplier is 12, or, less. . 

Operation by Slate illustrated, 

1. How much will 4 barrels of pork come to, at 17 dollars s 
barren 



OPERATION. 

Multiplicand, 17 dollars. 
Multiplier, 4 barrels. 

Product, 68 dollars. 



Q. Since 4 times 7 are the 
same as 7 times 4, we see that 
it makes no difference which 
number is considered the mul- 
tiplier: why is the 4, then, 
made,the multiplier in this ex- 
ample 1 
A, For the sake of convenience, it being the smaller number. 
Q. How do you get the 8 units in the product 1 
J. I say, 4 times 7 (units) are 28 (units), or 2 tens and 8 
anits, writing down the 8 units, and carrying the 2 (tens), as in 
Addition. 
Q. How do you obtain the 6 f tens) 1 
•A I say, 4 times 1 (ten) are 4 (tens), and 2 (tens), to carry, 
make 6 (tens). 

PROop. Proof. Q. As 3 times 17 

ly and 1 time 17 evidently make 

^ • , . .. xi. r 4 times 17, how can you prove 

3 1 less tnan 4, the for- the above operation f 

rr mer multiplier. ji, I can multiply 17 by 3, 1 
'^^ less than 4, making 51 ; then 
17 the multiplicand. add 17 (the multiplicand) to 51, 
— . makins; 68; which, being like 
68 like the result of the the relult in the first opera- 
other operation, — ''!<>«, proves the work to be 

therefore right. ^^^^ 

Prom these remarks and illustrations we derive the following 

Q. How are the terms to be placed 1 

A. The less under the greatSr, with units under 
inits, tens under tens, &c. 

Q. At which hand do yon begin to multiply 1 

A, At the right hand. 

Q. How are the figures of the multiplicand to be moltiplied by the multf 

A, Separately. 

^. How do you carry and write down Y 

^. As in Simple Addition 



SIMPLE MULTIPLICATION. 
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More Exercises for the Slate. 

9L What will 125 pounds of cheese cost, at 6 cents a pouad ^ 
A, 750 cents. 

3. What will 420 pounds of pork come to, at 9 cents a pound 1 
A. 3780 cents. 

4. What will 167 barrels of flour come to, at 9 dollars a bar- 
rels 1 A. 1503 dollars. 

5. What will be the price of 8 hogsheads of wine, at 129 dol- 
lars per hogshead 1 A, 1032 dollars., 

6. A merchant sold 81)5 oranges, at 11 cents apiece ; what 
did they come to 1 A, 9845 cents. 

7. What will 236 lemons come to, at 8 cents apiece 1 At 6 
eentsi 

236 236 1888 

6 8 1416 4 

1416 1888 3304 Am. 

If^ For the answers to each individual process, the teacher can consufil 
the Key. 



8. Multiply 

9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 

13. Multiply 

14. Multiply 

15. Multiply 

16. Multiply 

17. Multiply 

18. MnliiDlV 

19. Multiply 



120 by 2; by 3. 
1211 by 5; by 6. 
1211 by 7; by 8. 
65321 by 9 ; by 6. 
65321 by 8 ; by 10. 
123456 by 11; by 4. 
123456 by 3 ; by 5. 
345612 by 3 ; by 8. 
345612 by 12 ; by 7. 
12345006789 by 3 ; by 4. 
12345006789 by 5 ; by 6. 
236120013 by 2 J by 3. 



A. 600. 
A. 13321. 
A. 18165. 
A. 979815. 
A, 1175778. 
A. 1851840. 
A. 987648. 
A. 3801732. 
A. 6566628. 
A. 86415047523. 
A. 135795074679 
A. I 180600065 



IT XL When the Multiplier is more than 12. 

L There are 365 days in one year -; how many are there in 
36 years 1 



OPERATION. 

365 days. 
36 years. 



2190 
1095 



13140 days. Ans. 

tell me why 1095 is so 
Mnder the makiplicr 3 ? 



Q. How do you get the 21901 
A. By multiplying 365 by 6, as 
inirX. 
Q. How do you obtain the 10951 
A. By multiplying 365 by 3, as 
before. 

Q. Now, as you have seen that 
figures increase their value ten 
times, by beir^ removed one place 
farther towards the left, can you 
removed, ibweb^ m«L>s\u%>JMi ^v«i^^ 
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A. Mulliplymg by tbe 3 tens, that is, 30 units, gives a prodiiei 

10 times grealer ttian if the three ;ens were 3 units j hence the S 

must be placed in the lens' place, 
To eiplain why you add the Iwo products together, 
Q. YHkaidocs maliiplying 365 by6give1 
A. The oamber of days in 6 years, 
Q. What does multiplying 365 by 3 lens givel 
A. As the 3 (lens) are 30 units, multiplying by 30 will, ot 

coarse, eiTe the number of days in 30 yean. 
Q. Wtr, then, do you add these two products logetheTl 
A. To { el like whole number of days in 30 and 6 years, thai 

li, in36]iars. 

Tiom this example we derive (he following 



Q. How do joa write the Bnmbeii down, vid mnlflpty t 

^. As in ir X. 

Q. Wtadn Aa yon will« tha Ant flfun la each frodnet 1 

A. Directly under its multiplier. 

Q. How do yon pnued neil I 

A. Add all the products together as they stand 

More Exercises for the Slate. 
3. What will 315 bushels of lye cost, al 42 cents a bushel t 
A. 13330 cts. 

3. There are 63 galtotis in a hogshead ; how many gallons 
are there in 25 hogsheads ] A. 1575 gallon?. 

4. What will 426 gallons of molasses cost, at 4S cents a gal- 
lon 1 J. 19596 cts. 

5. If 363 men can do a piece of work in 137 days, how long 
will it lake one man to dt he same 1 A. 49731 days. 

6. What will 334 barrels of beef come to, at 15 dollars a bu- 
cen AtlSdollarsabaTrell A. 6552 dollars. * 

7. If a man receive 356 cents for one day's work, how many 
centswil! he receive, at that rate, for 17 days! Fore9daysl 
J. 11776 cents. For 116 days! For 105 days 1 J, 56576, 

6. If ilie siage runs 9 miles an hour, how many miles will it 
ran, at that rale, in 12 hours! In 19 hours'? A, 879 miles. lu 
25 hours 1 In 36 hours 1 A. 549 miles. 

9. If a man save 161 dollars in a year, how much will it 
imounl 10 in 19 years 1 In 35 years 1 A. 8694 dollars. 

10. Multiply ^133 by 13. A. 807599. 
It. Multiply 35433 by 14 ; by 15. A. 1037538. 

13. Multiply 65317 by Ifij ),t 17. A. 3152161. 
la Multiply 307813 by IP j by 21. A. 8312480. 

14. Multiply 207812 by 95 j l^ 35. A. l»16879tt 
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15. Multiply 32100421 by 65 ; by 85. A, 4815063150.. 

16. Multiply 32100421 by 27 ; by 33. A. 1926025260. 

17. Write down one thousand, multiply it by 25, add five 
thousand to the product, subtract twenty-nine thousand nine 
hundred and ninety-nine from the amount, and see if the re- 
mainder \je 1. 

IT Xn- When the Multiplier is 10, 100, 1000, &c 

Q. How many are 10 times 5 1 Now, if we annex a t;ipher to ttie 5, thus 
60, it wiU produce the same effect : why is this ? 

A. Because, by annexing a cipher to 6, the 6 is re- 
moved to the tens' place ; hence the value is increased 
10 times. 

Q. What eflfoct would two ciphers have, or three ciphers, lcc.1 

A. Two ciphers would remove any figure two places 
towards the left, and of course increase it 100 times, 
itnd so on for 1000, &c. 

RuLS. Q. What, ttien, appears to be the rule 1 

A. Annex to the multiplicand all the ciphers in the 
multiplier. 

Exercises for the Slate. 

1. What will 36 bushels of rye cost, at 100 cents a bushell 
A. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel 1 
What will 1000 bushels 1 What will 10000 bushels 1 What 
will 10 bushels 1 A. 966570 cents. 

3. Multiply 8978 by 10; by 100; by 1000; by 10000; by 
(00000 ; by 1000000. A- 9975545580. 

IT XIII- When there are Ciphers at the Right 
Hand of either or both the Factors 

Bulb. Q. From the illnstrations given, IT XII., how does it appear that 
we can multiply 1 

A. Multiply without the ciphers first, and annex 
them to the product. 

Exercises for the Slate. 



0) 

Multiplicand, 63500 

50 

3175000 



Q. How do you get the 3 
ciphers in the product 1 

A. There are 2 at the right of 
the multiplicand, and 1 at the 
right of the multiplier, making 3 
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9^ The Key contains the entire work of the six following examples ; uid 
dmilar aid is afforded the teacher in other piuts of this treatise, when the 
process of solution is long and tedious. 

2. Multiply 62123000 by 130000. A, 8075990000000 

3. Multiply 35432000 by 236000. A. 9070592000000 

4. Multiply 6789354270000 by 685300. 

A. 4652744481231000000. 
A. Multiply 78954398765 by 7235000. 

A. 57123507506477500a 

6. Multiply 123456789 by 123450000. 

A, 15240740602050000 

7. Multiply 1234567890 by 1234560000. 

A. 1524148134278400000. 

H XIV. When the Multiplier is a Composite 

Number. 

Q. How many are 5 times 817 times 91 13 times 13 1 
Q. What are these products, 40, 63, 144, called 1 

/ A, Composite Numbers. 

Q. What are the multiplying numbers, 5 and 8, 7 and 9, IS and IS, 
called 1 

A. The Component Parts. 

Q. What are the component parts of 361 Of 731 Of 1001 Of S71 
Of 151 Of 351 Of 1321 Of 1441 

Q. What, then, is the product of any two numbers called 1 

A. A Composite Number. 



1. What will 14 barrels of flour cost, at 8 dollars a barrel t 



OPERATION. 

8 dollars. 
7 barrels. 

56 dollars. 
2 times 7 are 14. 

112 dollars, Ans. 



Q. What does multiplying 
8 dollars by 7 barrels givel 

A. The price of 7 barrels at 
8 dollars a barrel, making 56 
dollars. 

Q. How much more will 14 
barrels cost than 7 barrels 1 

A, 2 times as much as 7. 
that is, 2 times 56, making 113 
dollars. 



RuLB. Q. How, then, would you begin to multiply 1 " 

A, By one of the component parts first. 

Q. What would you multiply this product by 1 

A, By the other component part. 
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More Exercises for the Slate. 

1 What will 3B hundred weight of sugar cost at 29 dollars a 
Irandred 1 A. 1044 dollars. 

3. Multiply 3065428 by 35. A. 107289980. 

4. Multiply 4078945 by 96. A. 391578720, 

5. Multiply 18934 by 108. A. 2044872. 

6. Multiply 45678 by 144 A. 6577632. 



SIMPLE DIVISION. 

IT XV. 1. If you divide 12 apples equally between two 
boys, how many will each have ? How many times 2 in 12« 
then ? Why ? A. Because 2 times 6 are 12. 

2. How many oranges, at 8 cents apiece, can you buy for 
48 cents ? For 96 cents ? How' many times 8 in 48 ? 8 in 
96? Why? 

3. A man bought 8 lemons for 80 cents ; how much did 
he give apiece? How many times 8 in 80? Why, or 
proof ? 

4. How many gallons of brandy, at 3 dollars a gallon, can 
be bought for 36 dollars ? For 60 dollars ? For 90 dollars ? 
For 300 dollars ? Why ? 

5. Four boys found a ba^ containing 48 silver dollars; 
how many will they have apiece, if it be divided equally ? 

6. When oranges are 2 cents apiece, how many will 8 
cents buy ? Will 16 cents buy ? Will 32 cents ? Will 36 
cents ? Will 48 cents ? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, how many 
pounds can you buy for 45 cents ? For 54 cents ? For 108 
:ents ? 

8. How much is one half (^) of 4 ? 018? Of 16? Of 20? 
Of 24 ? Of 30 ? Of 100 ? Of 200 ? 

9. Harry had 16 apples, and gave one half (^) of them to 
Thomas ; how many aid Thomas receive ? 

10. How much is one third (1) of 6 ? Of 24? Of 30 ? 
Of 36 ? 

Ax, How much is one half (^) of 8 ? One third (}) of 24 ? 

One fourth (}) of 16 ? One fifth (J) of 35 ? One sixth (i) 
of 24? One seventh (^) of 35 .> One eighth (|) of 56 
One ninth (}) of 108 ? One twelfth (^^^ oi \4\ > 



i4 ARITHMETIC. 

12 How many times 4 in 40 ? 3 in 60 ? 5 m 100 i 
in 1200 ? 8 in 480 ? 



Q. What is this method of finding how many times one number is eon 
tained in another, or of dividing a number into equal parts, called 1 

A, Division. 

Q. What is this method of finding how many times one number is eon 
cained in another of only one name, or denomination, called 1 

^A, Simple Division. 

Q. What is the number given to divide by called 1 

A, The Divisor. 

Q. What is the number to be divided called 7 

A. The Dividend. 

Q. What is the number of times that the divisor is containe<^ In the divi- 
dend CMlied 1 

A. The Quotient. 

Q. What is that which is sometimes left after dividing, or after the ope 
ration is peiformed, called 1 

A, The remainder, which must always be less than 
the Divisor. 

Q. Of what name, or denomination, is the rtmainder 1 

•d. The same as thp Dividend. 

Q If your dividend, for instance, be ounces, what will your remainder 
Del 

A, Ounces. 

Q. How many times 4 in 40 1 and why 1 

Q., From this example, what does Division appear to be the opposite of 1 

wf . Multiplication. 

12 orangea 
One to each makes 4 



Q. James, having 13 
oranges, was desirous of 



ng( 
dividuiK them eoually 
among his 4 littie sisters, 
and, in order to do this, 
he handed them at first 
one apiece ; how many 
bad he left 1 

Q. When he handed 
them a'^other apiece, 
ho< 1 nan i had > t left { 

(4 Wi.en he Landed 
them one more apiece, 
how many had he left 1 



1st time he had 8 left 

One to each makes 4 

2d time he had 4 left 

0;^ ^ to eack' ma tes 4 

3d time he had left 



O. Fkom these illustrations, how does it appear that a number may be 
tfivioed into equal parts 1 

A. By Subtraction. 
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Q. How many times did James give to each of bis sisters aa olinc« 
A;)lece1 

Q. How many times did you subtract 1 

A, Three times. 

Q. How many times 4 in 12 1 

Q. By this we see that the quotient represents the number of subtrac- 
tions : now, if the quotient were 4000, how many times would it be necessary 
to take the divisor from the dividend to perform Division by Subtraction t 

A. 4000 times. 

Q. What, then, is Division a quick way of pexfoimiiig 1 

A, Many stibtractioDs. 



SHORT DIVISION. 



IT XVI* Q. What Is Short Divibioii ? 

A. When the divisor is 12, or less 



OPERATION. 

Dividend. 
Divisor, 3 ) 657 cents. 

Quotient, 219 oranges. Am. 



1. How many oranges, at 3 cents a piece, may be bought lor 
657 cents 1 

Q. How do yo a ob- 
tain the 2 (hundreds) in 
the quotien* ' 

A, I begin on the leA 
of the dividend, and 
say, 3, the divisor, is 
contained in 6 (hun- 
dreds) 2 (hundreds) times, that is 200 times, writing the 2 (hun- 
dreds) down under the 6 (hundreds). 
Q. How do you get the 1 (ten) 1 
A 3 in 5 (tens) 1 time, and 2 (tens) left. 
Q. What do you do with the 2 which is left 1 
A. I join, or carr^ it as 2 tens, that is 20 uiuts, to the T uniUbi 
making 27. 

Q. How do you proceed to get the 9 then 1 
J. 3 in 27, 9 times. 

Q. How many times 6 in 30, and 
whyl 

Q. How, then, would you proceed 
to prove the foregoing example 1 

A, I would multiply 219 (the quo- 
tient) by 3 (the divisor), making 657 
(the dividend)— therefore right 



PROOF. 

Quotient, 219 
Divisor, . 



Dividend, 



3 

657 
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From the illustrations now given, we derive the following 

Q. At which hand of the dividend do you place the divisor 1 

A. At the left. 

Q. How many figures do you take first 1 

A. Enough to contain tl^e divisor once, or more. 

Q. What do you set down underneath ? 

A. The quotient. 

Q. If there should be a remainder, how would you proceed? 

A, I join or carry it to the next figure of the divi- 
dend, as so many tens. 

Q. For example, suppose 3 remain, and the next figure be 8, how would 
you say 1 

A. I would say, 3 (to carry) to 8, makes 38. 

Q. How do yon proceed if the divisor be not contained in the next figUM 
of the dividend 1 

A. Write a cipher m the quotient, and join thw 
figure to the figure next to it, as so many tens. 

Proof. Q. Which terms do you multiply together to prove the opeia- 
tionl 

A. The divisor and quotient. 

Q. What is to be done with the remainder, if there be any 1 

il. Add to it this product. 

Q. What must the amount be like 1 

A. The dividend. 

More Exercises for the Slate. 

2. Rufus divided 42 oranges equally between his two little 
brothers ; how many had they apiece 1 A. 21. 

3. If 3 bushels of apples cost 360 cents, how much is that a 
bushel 1 A. 120 cents. 

4. How many months are there in 452 weeks, there being 4 
weeks in each month ? il. 113 months. 

5. A man, having 416 dollars, laid them all out in cider, at 
4 dollars a barrel ; hoW much cider did he buy 1 A. 104 barrels. 

6. A man bought 6 oxen for 318 dollars ; how much did he 
pay a head 1 A. 53 dollars. 

7. How much flour, at 7 dollars a barrel, can be bought for 
1512 dollars 1 A, 216 barrels. 

8. At 8 cents apiece, how many oranges will 8896 cents buy 1 
A, 1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may bf 
bought for 1720 dollars 1 A. 172 barrels. 

'0. 12 men by contract are ^o receive 1500 doUais for a job 



SIMPLE DIVISION. 



41 



of work ; how many dollars will be each man's part, if they be 
divided equally among them 1 A. 125 dollars. 

11. 2 men, trading in company, gained 2450 dollars ; how 
much was each man's part 1 A. 1225 dollars. 

12. At 3 dollars a barrel, how many barrels of pork can be 

bought for 5463 dollars 1 jI 1821 bbls. 

JVo^.— The total remainder is found by adding together what remains after 
each operation. 



13. D 

14. D 

15. D 

16. D 

17. D 

18. D 

19. D 

20. D 

21. D 

22. D 

23. D 

24. D 

25. D 



vide 256587 by 2. 
vide 378567 by 2 ; by 3. 
vide 278934 by 2 j by 3. 
vide 256788 by 3 ; by 4 
vide 256788 by 5 ; by a 
vide 65342167 by 4 ; by 5. 
vide 65342167 by 6 j by 7. 
vide 523467898 by 4 ; by 6. 
vide 523467898 by 7; by 8. 
vide 2653286 by 7 ; by 8. 
vide 2653286 by 9 ; by 10. 



A. 128293, 1 rem, 
A. 315472^ 1 rtm 
A. 232445. 
A. 149793. 
A. 94155, 3 rem. 
A. 29403974, 5 rem, 
A. 20224956, 3 rejn. 
ii. 218111623, 6 rem. 
A. 140214615, 4 rem. 
A, 710700, 12 rem, 
A. 560137, 11 rem. 
A. 11050, 6 rm. 
A, 9120, 5 rem. 



[vide 52345 by 9; by 10. 
ivide 52345 by 11 ; by 12. 
Q. The operation, thus far, has been carried on partly in the 
mind, and partly by writing the numbers down ; but oAentimes 
the divisor will be loo large to be thus performed. When, there- 
fore, we write the operation out at length, what is the process 
called 1 
A, Long Division. 



LONG DIVISION. 

^.XVII. I. A man, dying, left 957 dollars to be divided 
equally among his 4 sons ; what was each son's part 1 



Long Division, 
OPERATION. 

Dividend. Quotient. 
Di-nsor, 4 ) 957 ( 239} 
8 

15 
12 

37 
36 



1 

4 



Short Division. 
OPERATION. 

4)957 



239} Quotient. 

Q, As Long and Short 
Division are exactly alike, 
except in Short Division 
the whole operation is not 
written down, to begin, 
then, in Short Division, 
we should say, 4 in 9, 9 
times, and 1 over. This 
we discover by saying in 
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the mind, 4 times 2 are 8, and 8 from 9 leaves 1. Now, lo ex 
press in figures this operation, we may write the numbers wherr 
we please : where, then, for the sake of convenience, may the 
2 (times the quotient figure) be placed 1 

A. At the right hand of the dividend ^ 

Q. We are next to say, 4 times 2 are 8 : this 8, you know, 
must be subtracted from 9 : where would it be convenient t« 
lace the 8 1 

A. Under the 9. 

Q. By taking 8 from 9, we hkve 1 remaining, which we 
should, in Short Division, carry or join to 5, the next figure of 
the dividend ; how can we do this now 1 

A. By joining or bringing down the 5 lo the right hand of tlu 
1, making 15. 

Q. How do you get the 3 in the quotient 1 

A. I say, 4 in 15, 3 times. 

Q. How do you proceed next 1 

A. I say, 3 times 4 are 12 ; anH 12 from 15 leaves 3. 

Q. What do you do with the 3 1 

A. I bring down 7 of the dividend to the right Land of the 3^ 
making 37. 

Q. How do you get the 9 in the quotient 1 

A. I say, 4 times 9 are 3d, and subtracting 36 from 37 leaves 
I, remainder. 

Q. It now appears that each son has 239 dollars, and there is 
1 dollar still remaining undivided: to explain the division of 
this, tell me how many quarters there are in a dollar 1 

A. Four. 

Q. Now, as there are 4 sons to share equally this dollar, how 
much ought each son to have 1 

A. i, or one quarter of a dollar apiece. 

Q. In this expression, i, we use tne remainder, 1, and the di- 
visor, 4 : how, then, may Division be carried out more exactly 1 

A. By writing the divisor under the remainder, with a Ime 
between. 

From these remarks and illustrations we derive the following 

RIJL.C. 

Q. How do you begin to divide 1 

A. As in Short Division. 

Q. How many steps ajre there 1 

A. Four. 

Q. What are they 1 

A, 1st. Find how many times ; 2d. Multiply ; 3d 
Subtract; 4tb. Bring down. 

^. Where do you write the qnotienl 1 
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A, At the right hand of the dividend. 

Q. In perfonning the operation, whenever yon have subtracted, what 
Biut the remainder be less than 1 

A. Than the divisor. 

Q. When yon have brought down a figure, and the divisor is not contained 
- he new dividend thus formed, what is to be done 1 

Place a cipher in the quotient, and bring down 
tier figure ; after which divide as before. 

pROor. Q. How do you prove the operations 1 

ii. As in Short Division. 



More Exercises for the Slate, 

3. A man wishes to divide 626 dollars e^valiy among 5 men -, 

how many will that be apiece 1 A. 125j dollars, or 126 dollar* 
and 20 cents. 

3. There are 7 days in one week ; how many weeks are there 

in 877 daysl A. 125f weeks. 

4. A man, having 5520 bushels of corn, wishes to pat it into 
bins, each holding 16 bushels ; how many bins will it take 1 
A. 345 bins. 

5. Four boys had gathered 113 bushels of walnuts; in divid- 
ing them equally, how many will each have 1 A. 28i bushels. 

6. If a man is to travel 1201 miles in 12 months, how many 

is that a month 1 A. lOOy^ miles. 

7. If 1600 bushels of com are to be divided equally among 
40 men, how many is that apiece 1 A. 40 bushels. 

8. 27060 dollars are to be divided equally among 30 soldiers ^ 
how many will each have 1 A. 900 dollars. 

9. The salary of the president of the United States is 25000 
dollars a year; how much is that a day, reckoning 365 days to 
the year 1 A 68^| ft dollars. 

10. A regiment of soldiers, consisting of 500 men, are al 
lowed 1000 pounds of pork per day ; how much is each man's 
part 1 A.2 pounds. 

11. James says that he has a half bushel that holds 27000 
l^cans ; how many will that be apiece for 9 ^ys, if they be 
divided equally 1 How many apiece for 27 boysl A. 4000 
beans. 12. For 36 boys 1 For 54 boys 1 A. 1250 beans. 

13. Divide 29876543 by 13. A. 2298195A. 

14. Divide 6283450 by 29. A. 216671. \ 

15. Divide 37895429 by 1 12. A. 338352 xi a. 

16. Divide 29070 by 15 ; by 18 A WisX 

17. Divide 29070 by 19 ; h/ 17. A. %WS. 
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la Divide 103o8 by 27 ; by 36. 

19. Divide 10368 by 54 ; by 18. 

20. Divide 2688 by 112 ; by 224. 

21. Divide 101442075 by 4025. 



A, 673. 
A, 76a 

ii. 3a 

ii. 25203 



^ XVIII. When the Divisor is a Composite 

Number. 



Q. 1. Bought SO yards of cloth for 80 doUan ; how much was that a 
yard 1 Now, as 3 times 10 are 20 (a composite number), it is plain that, if 
there had been but 10 yards, the cost of 1 yard would be 8 dollars, for 10 in 
80, 8 times ; but as there are S times 10 yai^ls, it is evident that the cost of 1 
yard will be but one half (^) as much : now nmch, then, will it be 1 

SuLB. Q. What, then, appears to be the rule for dividing by a composite 
number 1 

A, Divide by one of its component parts first ^nd 
this quotient by the other. 

Exercises for the Slate. 



2. Divide 1152 dollars among 
34 men. 

3. Divide 2520 by 63. A. 4a 

4. Divide 5040 by 28. A. 180. 
By 15. A. 336. By 24. A. 210. 
By 84. il. 60. By 35. A 144. 
By 72. A 70. 



OPERATION. 

4)1152 4 times 6 



6)288 
Am. 48 dollars. 



are 24. 



^ XIX. To Divide by 10, 100, 1000, &c. 



Q. -In IT XII. it was observed, that annezine 1 cipher to any nvmber jniil 
llplied it by 10, S ciphers by 100, kc. Now, Division being the revene of 
ItnltipKcation, what will be the effect, tf we cat off a cipher at the tight of 



lay number 1 

A. It must decrease or divide it by 10. 

Q. What will be the effect, if we cat off two ciphers 1 

A, It will be the same as dividing by IOC. 

Q. Why does it have this effect 1 

A, By cutting off one cipher or figure at the right, 
the tens take the units' place, and hundreds the teas' 
place, and so on. 

RuLB. Q. What, then, is the role for dividing by 10, 100, ate. 1 

A. Cut off as many places or figures at the right 
hand of the dividend, as there are ciphers in the 
divisor 
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Q. What an the fignres cut off 1 

A, The remainder. 

Q. What are the other figures t 

A I'he quotient. 



Exercises for the Stq^e, 



1. A prize, valued at 25526 dollars, is to be equally divided 
among 100 men ; what will be each man's part 1 

OPERATION. 2. Divide 1786582 by 10000. A. 

255126 178 ^^^. 



255^V dollars. 



178 TpooTT* 

3. Divide 87653428 by 10 ; by 100 j 
by 1000, by 10000; by 100000; by 

1000000. A. Remainder to each, ^, 



2 8 4J8 342 8 53428 653428 

TTnr? TooTTj 100 od> TooTToCTj TOooooA 
9739257. 

^ XX. When there are Ciphers at the Right 

Hand of the Divisor. 



1. Divide 4960 
dollars among 80 
mtn. 



OPERATION. 

8 times 10 are 8|0 ) 496[0 

62 dollars. 



Q. In this example, we have a divisor, 80, which is a com- 
posite number (thus, 8 times 10 are 80) ; how, then, may we 
proceed to divide by 10, one of the component parts 1 

A. By catting oli'one place at the right hand of the dividend 
a^. in IT XIX. 

Q. How do yon obtain the 62 1 

A. By dividing the 496 by 8, as usual. 

Bulb. Q. As any number, which haa a cipher or ciphers at the right, 
can be produced by two other numbers, one of which may be either 10, 100 
1000, &c., how, then, would you proceed to divide when there are ciphers at 
rhe right of the divisor 1 

A. Cut them off, and the same number of figures 
from the right of the dividend. 

Q. How do yon divide the remaining figures of the dividend i 

A. As usual. 

Q. What is to be dona with the figures of the dividend which are em 
«flri 

A. Bring them down to the right hand oC iVi^ \v^ 
mender. 
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Exercises for ike Slate. 

2. How many oxen, at 30 dollars a head, may be bought for 
38040dollarsr il. 1268. 

3. Divide 783567 by 2100. A, -^VlJ »•«»• 

4. Divide 2082784895876 by 1200000. A. tI^If^o ^««- 

5. Divide 7942851265321 by 12500000. A. ^WoWs rem 
9 Divide 18515952875 by 112000. A, jT^Wo ^«»- 



Misullaneous Questions on the Foregoing. 
Q. What Is the subject which you have now been attending to called 1 

A. Arithmetic. 

Q. From what yon have seen of it, how would you define it 1 

A. It teaches the various methods of computing by 
numbers. 

Q. What rules have you now been through 1 

A. Notation or Numeration, Addition, Subtraction, 
Multiplication, and Division. 

Q. How many rules do these make 1 

Q. What are these rules sometimes called 1 

A. The fundamental rules of arithmetic. 

Q. Whyl 

A. Because they are the foundation of all the other 
rules. 

Q. To denote the operation of these different rules, we have certais 
characters ; what is the name of these characters 1 

A, Signs. 

Q. What do two horizontal straight lines signify; thus, 100 cents a] 
dk>Uar1 

A. Equal to ; as, 100 cents = 1 dollar, read, 100 
cents are equal to 1 dollar. 

Q. What does a horiisontal line crossing a perpendicular tell you to do 
thus, 6 + 10 = 101 

A. To add; thus, 6 -|- 10= 16, read, 6 and 10 
are 16. 

Q. What else does this sign denote 1 

A. A remainder after dividing. 

$. What doe* one horizontal straight line tell yon to do ; thva 8 — 



QUESTIONa IS 

A. To subtract; thus, 8 — 6 = 2, read 8 from 8 
leaves 2. 



Q. What do two lines, erossins each other in the form of the 
letter X, tell yon to do; thos ; 6 X 8 = 48 1 

A, To multiply ; thus, 6 X 8 = 48, read, 6 times 8 
are 48. 

Q. What does a horizontal line, with a dot above and below it, tell yon 
to do; thus, 8-^2 = 41 

A, To divide ; thus, 8 -r- 2 = 4, read, 2 in 8, 4 
times. 

Q. By consulting IT XVH. yon will perceive that Division may be repr»- 
■ented in a difbrent manner ; how is this done 1 

A, By writing the divissor under the dividend, 
with a line between them ; thus, | = 2, read, 4 in 8, 
2 times. 

Q. What does ^ signify, theni V signify 1 '/ ^ V ^ H* ^ 

Let me see yon write down on the slate the signs of Addition ^nbtractloii. 
Multiplication, and Division. 



Perform the following examples on the slate, as the sign* 

Indicate. 

1. 87834+284+65+32+100=88315, Ans. 

2. 876345723—267001345=609344378, Ans, 

3. 692784578X27839421=19286721529249338, Ans. 

4. 202884150^4025=50406, iln5. 

5. 2600-600=2000+1828=3828, Ans. 

6. 3600—400=3200X4=12800, Am. 

7. ^ VaVoV^ ^=20000, ^nj. 

8. ^+V=i8, Ans. 

9. -4^+V+V+V+y=28, Ans. 

10. What IS Ihe whole number of inhabitants m the world, 
there being, according to Hassel, in each grand division as fol- 
lows; — in 

Europe, one hundred and eighty millions ; 

Asia, three hundred and eighty millioas ; 

Africa, ninety -nine millions ; 

America, twenty-one millions ; 

Australasia, &c., two millions? A. 682000000 

6* 
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11. What was the number of inhabitants in the following 
New England towns, in 1820, there being in 



Boston, 43,298; 

Providence, 11,707; 

New Haven, 8,337 1 

A. 92,031. 

12. What was the number of inhabitants in the following 
towns, there being in 



Portland, 8,581 

Portsmouth, 7,327 

Salem, 12,731 



New York, 123,706 

Philadelphia, 108,116 

Baliimore, 62,738 

Washington, 13,247 

Albany, 12,630 



Norfolk, 8,478 ; 

Richmond, 12,067; 

Charleston, 24,780: 

Savannah, 7,5231 

New Orleans, 27,1761 

A. 400,461. 

13. How many more inhabitants were there in New York 
than Philadelphia 1 Philadelphia than Baltimore 1 Baltimore 
than Boston 1 Boston than New Orleans 1 New Orleans than 
Charleston 1 Charleston than Albany 1 Albany than Provi- 
dence 1 Providence than New Haven ? il. Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost? 
What will 80<i bushels'? il. 61466 cents. 15. What will 2970 
bushels 1 What 8900 bushels 1 ± 866510 cents. 

16. James had 37 cents, William 10 times as many as James, 
Rnfus 15 times as many as William, Thomas 26 times as many 
as Rufus, Harry 45 times as many as Thomas, and Stephen 
24 times as many as Harry; how many did they all havel 
A. 162487757. 

17. There are 60 minutes in one hour ; how many hours arc 
there in 120 minutes 1 In 4800 minutes 1 A. 82 hours, la Ib 
172800 minutes 1 In 1036800 ininutes 1 A. 20160 hours. 
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t XXI. Repeat the 

TABI.E. 

to mills (m.) make 1 CCUt . . . . nga Ct 

10 cents BMke 1 dime . . . . siga d) 

10 dimes . mske 1 dollar . . . •sc* $ 

10 dollars auke 1 eagle . . . dga E 

7. At 10 miUs a yard, how many cents will 4 yards of doiii 
tost? Will 6 yards? Wills? 
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2. How many mills are 2 cents ? 3 cents i 4 eents ? ^ 
cents ? 8 cents ? 12 cents ? 

3. Huw many cents are 2 dimefi? 5 dimes? 6 dimes 
7 dimes ? 1 1 dimes ? 

4. How many dimes are 2 dollars? 5 dollars? 7 do) 
tars ? 10 dollars ? 1 2 dollars ? 

5. How many eagles are 20 dollars ? 30 dollars ? 40 doif 
lars? 60 dollars? 80 dollars? 100 dollars? 120 dollars? 

Q. How many cents are 4k pence ? A. 6|. 

Q. How many cents are 9 pence ? A» 12|. 

Q. How many cents are 18 pence, or | of a dollar ? 

A 25. 
Q. How many cents is | of a dollar ? A, 50. 

Q. How many cents is I of a dollar ? A. 75. 

Q. How many cents is one dollar ? A. 100. 

Q. How many cents is a pistareen : A. 20. 

Q. How many cents is half a pistareen ' A 10. 

Q. How. many 9 pences in a dollar ? A. 8. 

Q. How many 4 pence-halfpennies in a dollar ? A, 16. 

6. You buy 4 yards of cloth for $1, and give the shop- 
keeper two fifty-cent bits ; how much change must he gire 
you? 

7. You buy some calico to the amount of 17 cents, and 
give the clerk a pistareen; how much change must he 
gire you ? 

8. You giye a pistareen for 1 fish ; how m»ny cents must 
you give for 2? For 3? For 5 ? For 7? For 9? For 12? 

9. What will 2 yards of ribbon come to in C(»nts, at 4| 
pence a yard ? At 9 pence ? At i of a dollar ? Ai^ I a dol- 
lar ? At I of a dollar ? 



Q. What is the coin of the United States called 1 

A, Federal Money. 

Q. WhenestabUshedl 

A. A. D. 1786. 

Q, By what authority f 

A. Congress. 

Q. Which is the moaey Hiiiti 

A. Dollars. 

Q. What place do dollars occupy, then f 

A. The place of units. 

^ Hew an doUan diganguisbed from dimei, eenta, uift vdi^ ^ 
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A. By a comma, or separatrix, at the right of dol 
lars. 

Q. What are the figniM on the left of dollan f 

A, Eagles. 

Q. What is the flnt fl|^ on the right of ddllanl 

A, Dimes. 

Q. What is the second figniel 

A. Cents. 

Q. What is the third figniel 

A. Mills. 

Q. How many <^ these coins are real 1 

A, Four. 

Q. Name them. 

A, The eagle, the dollar, the dime, and tfa« 
cent. 

Q. Which is a gold coin f 

A. The eagle. 

Q. Which are the silver coins 1 

A, The dollar and the dime. 

Q. Which is a copper coin 1 

A, The cent. 

Q. Which is imaginary 1 

A, The mill, as there is no piece of money ci thai 
denomination.* 

Q. What are all the denominations of Federal Money f 

A, Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are used in acconnte, and whMI 
•ratneyl 

A, Three ; dollars, cents and mills. 

Q. What are dollars and eagles called in aceonnts 1 

A, Dollars. 

Q. What are dimes and cents caUedl 

A, Cents. 

Abtc— The names of coins less than a dollar express their valne. Blill Is 
contracted from Mille^ the Latin for thousand; Cent from Cniliim, the Latin 
fbr hundred ; and Dime for Diswu, the French for tenth. 

Q. What does this character, t, placed befwe numbers, denote 1 

A. Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, Ate^ increasing from 
right to left like whole numbers, it follows that any question In Fed«ifal 

* There are, however, half eagles and half dlmee, real ecdiia 
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lloney may be performed as ia whole numbers ; also that dollars, cents, and 
mills, may be called either all mills, or all cents a,nd mills ; thas, 4 dollars, 
C5 cents, and 5 mills, may be read, 4255 mills, or 4525 cents and 5 mills ; bnt, 
in order for this, it will sometimes be necessary to write ciphers between the 
diflbrent denominations ; when, then, the cents are less than 10, where most 
a cipher be placed in writing cents with dollars 1 

A. Between the cents and dollars. 

Q. Wbjisthisi 

A, Because, as 100 cents make 1 dollar ,^cents, of 
coarse, occupy two places ; hence, when the cents are 
less than 10, they must occupy the units' place of 
cents^ and a cipher the tens' place of cents. 

Q. In writing down mills with dollars, when there are no «)«nt8, how 
■uny ciphers most you place between them and dollars 1 

A, Two. 

Q. Whyl . 

A, Because, as there are two places for cents, when 
there are no cents, these places must be filled with 
ciphers. 

Q. How ore 3 dollars and 5 mills written down, then 1 

A. $2,005. 

Q. How are 3 dollars and 8 cents written down, then f 

A. $3,02. 

Q. How are 7 dollars and 8 mills written down 1 

A. $7,008. 

Q. How are 9 dbllam and 1 cent written down 1 

A $9,01 

Q. How are 1 dollar, 1 cent, and 1 mill written down 1 

A. $ 1,011. 

Q. How are 90 doUan and 50 cents written down 1 

A. $20,50. 



REDUCTION OF FEDERAL MONEF 

IT XXn. Q. What would yon call the changing of nnmben from one 
■ame, or denomination, to another, retaining the same value ; at, 900 cesti 
Into 13 dollars 1 

A. Reduction. « 
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Q. How many mills la 1 cent ? In 8 cents 1 la 9 cents 1 
Q. What, then, do you multiply by, to bring cents into mills f 

A, Multiply by 10 mills, that is, annex one cipher 
(See IT XII.) 

Q. IIow many cents in 20 mills 1 In 60 mills 1 In 80 mills 1 
Q. What, then, would you divide by, to bring mills into cents 1 

A. By ^10 mills ; that is, cut off the right hand 
figm'e. 

Q. How many cents in 1 dollar 1 In 2 dollars 1 In 8 dollars 1 
Q. How many ciphers, then, do yon aanez to dollars, to bring them into 
cents 1 

Q. How many dollars in 900 cents ? In 800 cents 1 

Q. How many figures, then, would you cut ofl^ to bring cents inte 
dollars 1 

Q. As annexing two ciphers to dollars brings ihem into cents, and oce 
to cents brings cents iato mills, how many ciphers, then, would you amiaz 
to dollars in all, to bring them into mills 1 

A, Three. 

Q. How many nulls, then, in 2 dollars 1 In 8 dollars 1 

Q. How many figures would you cut of^ to bring mills back into doOars ? 

A. Three. 

Q. How many dollars in 9000 mills 1 In 5000 mills 1 

Exercises for the Slate. 

1. Reduce S^, 1 c. 1 m. to mills. A, 2011 mills. 
3. Reduce $3, 75 c. to mills. A. 3750 mills. 

3. Reduce $20, 6 c. to mills. A. 20060 mills. 

, il. 25821 milkir 

4. Reduce S8, 25 c, 8 m. to mills. 

5. Reduce $4, 28 c. 1 m. to mills. 

6. Reduce $480, 6 c. to mills. 

7. Reduce $48 to mills. A, 540599 mills. 

a Reduce 7680 mills to dollars. 

9. Reduce 1865 mills to dollars. 

10. Reduce 172 cents to dollars. 

11. Reduce 1189 cents to dollars. A. $23 15 c 5 nw 

12. Reduce $260 to cents. 

13. Reduce $130 to cents. 

14. Reduce $2, 45 c. to cents. 

15. Reduce $24,06 c. to cents. A. 41651 cents. 

16. Reduce 1265| cts. to dollars. 

17. Reduce 1371 cts. to dollars. 

18. Reduce 1212i cts. t^ dollars. 

19. Reduce 12000 cts. to dollars. A, $146, 15 e. 5 m. 
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ADDITION OF FEDERAL MONEY 

t XXni. 1. What will 20 pencils come to, at 5 cents 
for 10, and 10 dimes for 10 ? 

2. What is the sum of 50 cents an4 5 dimes ? 

3. What is the sum of 6 cents, 12 cents, 20 cents, and 2 
dimes ? 

4. If you give 25 cents for a top, 25 cents for a knife, and 
1 dime for a slate, how much do they ail come to ? 



Q. What to this, wlikh yon have now been doing, callod T 

A. Addition of Federal Money. 

L A man bought a wagon for S32,50, a harness for $15,20^ 
and a whip for SI, 6 c. ; what did the whole cost 1 

Q. How do you perform this opera- 
tion 1 

A. I place dollars under dollars, cents 
under cents, adding as in Simple Addi- 
tion. 

Q. Why is there a cipher placed be- 
tween the SI SLnd 8 cents 1 

A. Because the cents are less thaa 
10. 



OPERATION. 

$. cts. 

32,50 

15^20 
1,08 



Ana. $48,78 

From the preceding remarks we derive the following 

R1JJL£. 

Q. How do yon write down cents, dollars, &c. 1 

A, Cents under cents, dollars under dollars, &c. 

Q. How do yon add 1 

A. As in Simple Addition. 

Q. Where is the separatrlx to be placed 1 

A. Directly under the separating points above. 

More Exercises for the Slate. 

2. What is the amount of 3 dollars 2 cents, 2 dollars 5 cents, 
7 dollars 8 cents, 9 dollars 1 cent, 1 dollar 1 cent 1 mill, and 20 
dollars 50 cents 1 A. $42,671. 

3. Bought a chaise for $126,18, a watch for $280,25, a coach 
for $850.62, a hat for $6,50, and a whip for $2,98 ; how much 
did all these articles come to 1 A. $1266,53. 

4. Bought a cap for $7,50, a coat for $12,18, a pair of silk 
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stockings for SI, 62 and a cane for $2,87; what was the cost of 
:he whole 1 il. $24,17. . 

5. If I give ten dollars one cent for a cart, nfly dollars for a 
yoke of cattle, seven dollars twenty cents for a plough, sixty- 
five dollars for a horse, thirty-seven dollars fifly cents for some 
hay, how much will all these come to 1 A. $169,71. 

6. If i of an orange be worth 2 cent<%, how much is | worth 1 
How much is a whole orange worth 1 

7. If i of a vessel be worth $25000,50, what is the whole ves- 
sel worth 1 A, S75001,50. 

8. If i of a vessel be worth $3700,12, what is a whole vessel 
worth 1 A. $14800,48. 

9. If J of a vessel be worth S10000,50, what is f worth 1 
ll i) f 1 and what part is f 1 A. f =$20001, 1=30001,50, 
|«$40002, f =$50002,50, or the whole 1 

9^ The learner will perceive, that the figures, hereafter annexed to each 
«eparate question, show the correct answer, when the proper value Is assigned 
them, which he must of course do, before he can obtain the total amount 
which follows. This will Aimish a proper exercise for the judgment of the 
pupil, unattended by any discouragement arising firom a long and tedious 
process. 

90^ For the convenience of the teacher, there is inserted in the Keg a ftill 
and complete answer to each separate process above alluded to. 

10. If ^ of the stock in a bank be worth $2356,56, what is 

1^ worth 1-471312. ^ worth 1-942624. A $14139,36. 

11. Bought a quart of brandy for 62^ cents, a quarter of floor 
for 1 dollar 37i cents, a pound of sugar for 12^ cents, 2 yards 
of cotton cloth for 75 cents, 1 vest pattern for 87| cents, I dozen 
of buttons for 8 cents, and 2 cotton balls for 6 cents; how much 
did the whole amount to 1 A. $3,89. 



SUBTRACTION OF t^EDERAL MONEY. 

^ XXIV, 1. If you buy a top for 20 cents, 12 marbles 
for 20 cents, 6 oranges for 10 cents, and sell them for 5 
dimes, shall you make or lose by trading ? 

^. Your father gave you 15 mills, 4 mills, 1 mill, 2 dimes, 
28 cents ; and said, that if you would tell him how much 
more it would take to make a dollar, be would give you as 
much more ; how much did it take ? 

3. You bought a yard of ribbon for 24 cents, gave f tc 
your sister, and sold the rest at 10 cents for a quarter oE 
yard ; did you make or lose ? and how much I 
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4. If 3 dollars buy one yard of cloth, what is i of a jsid 
worth? 

5. A, B, and C, buy a chaise for 90 dollars ; A pays k ol 
it , how many dollars do B and C pay ? 

Q. How do yon write the numbers down f 

A, As in Addition of Federal Money. 

Q. How do yon subtract 1 

A. As in Simple Subtraction. 

Q. How do yon place the separatrix 1 

A, As in Addition of Federal Money. 

« 

Exercises for the Slate, 

h A man owed $36,465, and paid $27,696; how much did 
he then owe 1 

OPERATION 

$36,465 
$27,696 



$ 8,769, il. r=s 8 dollars 76 cents 9 mills. 

2. You borrow $536,15, and pay $236,18; how much remaiiu 
onpaidl ii. $299,97. 

3. A merchant bought a quantity of coffee for $526,50^ which 
he afterwards sold for $626,255 ; how much did he make by 
the sale 1 A. $99,75$. 

4. My travelling expenses on a journey were as follows, 
viz. ; stage fare, eighteen dollars ; board, nine dollars fifly cents ; 
carrying trunk at different times, seventy-five cents: private 
conveyance at one time, six dollars thirty-seven and a half 
cents ; and at another, seven dollars ; how much had I left, on 
my return home, of two 50 dollar bills, which I took with me 1 
A. $58,37i. 

5. From two dollars take twenty cents. A, $1,80. 

6. From 5 dollars take one mill. A, $4,999. 

7. From one dime take one cent. A. $0,09. 

8. How much must you add to tnree dollars twelve and a 
half cents, to make four dollars 1 $0,87i. 

9. Subtract 37i cents from 50 dollars. A. $49,62^. 

10. From 4 dollars take 3 dollars 99 cents and 9 mills. A. 
$0,001. 

11. Suppose I owe the following sums ; to Y, $60, 1 cent ; 
to G, $356, 7 cents ; to P, $23,50 ; to D, $700; and my whole 
stock is worth no more than $1000; am I in debt more than I 
am worth 1 and how much 1 A. $139,58 more than 1 am worth. 

6 
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MULTIPLICATION OF FEDERAL MONEY 

IT XXV. 1. What will 20 yards of cloth come to, at $2 
per yard? At $4 ? At $6 ? At $10? 

2. What will 10 yards of tape come to in cents, at 3 mills 
a yard? At 8 mills? At 2 cents? At 9 cents? At 15 
cents? At 12 cents? 

3. How many 9 pences are there in a dollar? How many 
4i pences ? 

4. At 4J pence a yard, what will 2 yards of ribbon come 
to in cents ? What will 3 yards ? 4 yards ? 8 yards ? 12 
yds. ? 16 yds. ? 20 yds. ? 24 yds. ? 32 yds. ? 48 yds. ? 
56 yds. ? 64 yds. ? 

5. What will 2 oranges come to in cents, at 2 dimes pet 
orange? What will 3 ? 5? 6? 7? 9? 12? 15? 



Q. What is this, which you have now been^oing, called 1 

A. Multiplication of Federal Money. 

Q. Ilovr is the multipUcand to be written down ? 

A. As in Addition of Federal Money. 

Q. How do you multiply ? 

A. As in the simple rules. 

Q. How many places do you retain in the product for cents and mills T 

A. As many as are in the multiplicand. 

Exercises for the Slate, 

1. At 25 dollars 6 cents 5 mills a month what will 6 montbit 
labor cost 1 

OPERATION. 

$ 25,065 
6 
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1439,75. 5. What will 85 pair cost 1-19125. 150 pair costl- 
33750. 183 pair 00511-41175. 165 pair cost 1-37125. JL 
S131 1,75. 6. W hat will 250 pair cost 1-56250. 800 pair cost 1 
180000. A. $2362,50. 

7. If your travelling expenses for one day are 48 c. 5 mills, 
how much will the travelling expenses ibr one year, or 365 
days, amount \o at that rate 1 A. S177,025. 8. How much will 
the travelling expenses for 2 years 1-354050. For three years 1- 
531075. For 5 years 1-S85 125. For 6 years 1-1062150. A, 
$2832,40. %9. For 7 years i- 1239 175. For 9 years 1-1593225 
For 10 years 1-1770250. A, $4602,65. 

10. What will 2 hogsheads of wine come to, at $32,50 for one 
hogshead 1 A. S65. 11. What will 3 hogsheads come to 1-9750. 
What will 121-39000. What will 151-48750. A. $975. 12. 
What will 25 hogsheads come to 1-81250. What will 35 hogs- 
heads 1-1 13750. 150 hogsheads 1-487500. A. S6825. 

13. If y-J^ of a bank be worth $365,155, what is j^ worth 1 
il. 8730,31. 14. What is T 5 ff worth 1-1095405. y-oo worth 1- 
1825775. yfjj worth 1-2190930. .4. $5112,17. 15. What is 
tIo worth 1-2921240. tVo worth 1-4381860. ^Vo worth 1- 
5477325. .4. $12780,425. 16. What is xV% worth 1-5842480. 
iVo worth 1-7303100. ^^o worth 1-9128875. il. $22274,455. 
17. What is ^^^ worth 1-10954650. x%% worth 1-12780425. 
,%% worth 1-14606200. A. $38341,275. 18. What is y*^ 
worth 1-16431975. xh worth 1-18257750. x%% worth 1- 
20083525. A. $54773,25. 19. What is ^-§-^ worth 1-21909300. 
t^^ worth 1-23735075. yVo worth 1-24465385. il. $70109,70. 
20. What is y Viy worth 1-27380625. yVo worth 1-28847245. 
yVo worth 1-32863950. W% worth 1-36515500. A. $125613,32. 



DIVISION OF FEDERAL MONEY. 

t XXVI* 1. You give 12 cents and 5 mills for 2 sticks 
of twist ; how much is that for one stick? 

2. If you give 2 dimes and 5 cents for 2 slates, how much 
are the slates apiece 1 

3. If 28 pounds of tea cost 28 dollars, what will 1 pound 
cost? What will 8 pounds ? 5 pounds? 22 pounds? 

4. If 20 cwt of hay cost $40 what will 1 cwt cost? 
What wil> 7 cwt cost? V cwt.? 15 cwt* ^ li^X.^ w ^ 
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qrs. ? 2 qrs. ? 1 qr., or 28 pounds ? 14 pounds ? ^ pounds .' 
3 1 pounds ? 



1. If 12 yards of cloih cost $175,50, what will 1 yard cost 1 

Q. How do you 
perform this ex 

$ cts. m. ^^F^V.- .. 

A, I divide asm 

whole nunibers. 



OPERATION. 

12 ) 175,50,0 



Ans. 14 62 5 mills = 14^ 62, 5. 

Q. Where do the 5 mills come from 1 

A. In dividing the cents there is a remainder, which, by 
annexing a cipher, makes 60 mills, in which 12 is contained 5 
times, that is, 5 mills. 

From this example we derive the following 

RCJJLX:. 

Q. How do yon divide 1 

^. As in Simple Division. 

Q. What will the quotient be 1 

A. The answer, in the lowest denomination of ine 
dividend, which may then be brought into dollars 

More Exercises for the Slate. 

2. If you divide $35001,50 equally among 125 sailors, how 
many dollars will each have 1 A. 280,012. 

3. If a bank be worth $30515,50, what is xhs of it worth? 
A. $305,155. 

4. If a vessel and cargo are valued at $20000, what is -j^ 
wonhl A. $714,285+. 

5. 16 men draw $2050,65 in a lottery: how much is each 
man's part, if it be equally divided among themi A. 128,1654'« 

6. If a man's salary be $3650,40 a year, what is that a day 1 
A. 10 dollars, 1 mill-f. 

7. Bought 36 lb. of sugar for $10,50 ; what is that a pound 1 
A. $0,291 =29 cents, 1 mill+. 

8. If you buy 383 yards of broadcloth for $5036,50, what is 
that a vard 1 A, $13,15+. 

9. If a man's wages be $365,40 a year, or 52 weeks, what is 
that a week 1 A. $7,026+. 

10. Divide $1000,60 equally among 2 men.-50030. Amone 
3 men.-8S8533. Among 4 men.>25015. Among 6.-166766 
Among 8-125075. A. $137&,824+. 11. Among 10 -lOOOft 
Among 15-66706. Among 18.-5558a Among 25.-40024 
A ^2,378+. 12. Among 28.-^735. Among 35.-28588 
Among 40.-26015. Among 45.-22235. Among 60.-1667& 
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A. S128,249+. 13. Among 70.-14294. Among 85.-11771 

Among 95.-10532. Among 100.-10006. Among 150.-667. 

A. $53273+. 14. Among 200.-5003. Among 240.-4169. 

Among 360.-2779. Among 400.-2501. Among 550.-1819. 

A, S16,271+. 15. Among 17.-58858. Among 19.-52663. 

Among 89.-1 1242. Among 98.-1021. Among 199.-502S 
A. 138 dollars 1 mill+. 

IT XXVII. To Multiply by i, J, f , 5^, &c. 
1. How much is i of 10 ? |^ofl8? jofl6? ^ of 20 ' 

RITI.1E. 

Q. To multiply 4 by 8, we take 4, 3 times ; to multiply by 1, we take 4 
1 time : and to multiply 4 by |, we take 4, ^ a time, that is, the half of 4, and 
10 get this, it is plain that we must divide 4 by 3. From these remarks what 
appears to be the rule for multiplying by 4-, 1, l^, Ate. 1 

A. Divide the multiplicand by the figure below the 
line. 

Q. How much is 1^ of SOI f of 201 ^ of 1S1 ^ of 131 ^ of 131 

Q. In these examples, we divide by 5 to get ^ of 90 : then it bi plain, that 
3 is 3 times as much as 4, that is, we multiply \ of SO, which Is 4, by 2, 
making 8 : but we might multiply 30 by the 2 first, and divide by the 5 aiW^ 
wards ; thus, 3x30 = 40-— 5, 8 times, the same result as before : how, then 

does it appear that we can proceed to multiply by J, -Z- -v^, fce. 1 

A, Divide the multiplicand by the figure below the 
line, and multiply this quotient by the figure above the 
line ; or multiply first, and then divide. 

Exercises for Vie Sate. 
1. What will 27 yards ol' cloth cost, at 28 cents a yard 1 

OPERATION. Off 

28 7 ) 28 28 

_£f 4«lof28. _^ 

66 ^ 7)140 

?2 20=-fof28. 20 

$0,76 Aiu. 

. Q. How do you multiply by the 3, in ^ 1 
J. As usual 
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Q. How do you proceed next '2 

/L I get ^ of 28, making 4; then multiply the 4 by 5, mak 
ing2D. 

Q. What do you do with the 201 
A, I add it to 56, making 76. 

More Exercises for the l^aU. 

9l At 30 cents a bushel, what will 19xV bushels of oats costl 
i. •5,72. , 

3. Tell me how many yards 50 rods are,or multiply 50 by 5|' 
1. 275. 

4. What ujU 22xx yards of cloth come to, at $11 a yardV 

345. What will 22xT ^-246. What will 23xi 1-260. 3xx ?" 
42. 31 jf M51. 99xx 1-1095. A, S2239. 5. What will 2 j 
yards come to, at $12 a yard 1-33* What will 5l 1-66. 6| .^- 
W- 8^1-105. 10^^1-122. 15| 1-186. 25| 1-306. A. t898. 

6. If » man's salary be S1200 a year, what will 2^^ years 
come to 1-2420. What will 84^ 1-3630. fr^^o'^-GO^O. 8f|§?- 
10710. 12m 1-15598. A. S3839a 

^ XXTIII* When the Price is an Aliquot Part 
OF A Dollar, or, Practice. 

1. At 50 cents a bushel, what will 2 bushels of apples 
eoBt ? What will 4 bushels ? How much is J of 4 ? How 
much is I of 8 ? What will 8 bushels cost, then ? How 
much is I of 12? How much will 12 bushels cost, then? 
How much is | of 40 ? What will 40 bushels cost, then ? 
How much is i of IQO ? What will 100 bushels cost, then ? 

2. At 25 cents a peck, what wiJl 2 pecks of salt cost? 
Will 4 pecks cost? Will 8 pecks cost? How much is | 
of 8? How much is i of 16? Will 16 pecks cost, chen? 
How much is J of 20 ? Will 20 pecks cost, then ? How 
much is \ of 400 ? Will 400 pecks cost, then ? 

3. What will 2 oranges cost, at 12^ cents apiece? Will 
4 eranges? Will 8 oranges? Will 16 oranges? How 
much i* i of 16? How much is i of 247 What wUl 24 
oranges cost, then? How much is } of 80? Will 80 
oranges cost, then? 

4 At 6i cents a pint, what will 2 pints of ale cost ? What 

will 4 pints cost? 8 pints? 16 pints? How much is ^M 

of IS? How miioh » ^ of 321 WiU 32 pinto eort, than? 
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Q. Wtaat part of a dollar is 50 cents 1 

A. i. 

Q. Whyl 

A. Because 2 times 50 c. are 100 c. = $1. 

Q. What part of a dollar is 25 cents 1 
Q. Whyl 

A, Because 4 times 25 c. are 100 c. = $1 

Q. What are these even parts called 1 

A. Aliquot Parts. 

Q. When, then, one number is contained in another exactly S, 3, 4, &c 
times, what is it called 1 

A, An Aliquot Part. 

Q. What is the method of finding the cost of articles, by taking aliquot 
ports, usually called 1 

A Practice. 

Repeat the T^ble of the aliquot parts of a dollar. 

Cts. Cts. Cts. $ 

60 = I of a dollar, b«c«i»e 2 X 50 = 100 = 
33J = I of • dollar, b*c«.e 3 X. 33^ = 100 = 

25 = ^ of « dollar, beeauM 4 X 25 ss 100 r=s 

20 = I of a dollar, beca»o 5 X 20 = 100 = 

16| = I of a dollar, bectue 6 X 16f = 100 rs 

12| = I of a dollar, baeaoM 8 X 12^ r» 100 » 

10 = ^ofa dollar, bocauN 10 X 10 s=: 100 Bs 

6^ = ^ ofa dollar, becan^ 16 X 6^ =: 100 a 

6 = ^ ofa dollar, bceaoM 20 X 5 s 100 s 

Q. From the iMustrations now given, what appears to be a conciw 
rale for^lculatiag the cost of articles, when the price is an aliquot part of u 
doUarl 

A, Divide the number of gallons, yards, &c., by the 
number of aliquot parts which it takes of the price to 
make a dollar. 

Q, What will the quotient be'l 

A The answer, in dollars. 

Q. For example, what would yon divide by, when the price la SO ceuM < 

98l cental 05 eents? 90 cents? 16| eentil n\ fftate'V 1ft c»d!I»N ^\ 
tenti'/ Soeutal 
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Exercises for the State. 



OPERATION. 

8)860010,00 

$45001^25, Am, 



1. What wU $60010 yards of cloth cost at 12| r juts a yardi 

Q. How do 3;oa get the 'di- 
visor, 8 % 

A, 12| cents s=i of a dollar. 

Q. How do you obtain the 
25 cents in the answer 1 

A. I annex 2 ciphers for 
cents, and continue dividing. 

2. What cost 2640 bushels of rye, at 50 cents a bushel 1 A. 
$1320. 

3. At 25 cents a bushel, what will 4680 bashels of potatoes 
:x)stW170. Will afeOO bushels cost ^-900. Will 4200 bushels 
cost 1-1050. il.S3120. 

4 At 6i cents, or ^7 of a dollar, what will 6400 yards of 
tape cost 1-400. Will 32000 yards 1-2000. Will 128000 yards V 
8000. A, $10400. 

5. What will 2700 yards of ribbon cost, at 12| cents a vard U 
33750. Will 5400 yards 1-675. Will 1080 yards 1-lS5. A. 
•1147,50. 

6. What will 42124 oranges cost, at 5 cents, or -^ of a dollar, 
apiece 1 A, $2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents » 
vard 1-600. At 33j cents a yard 1-400. At 25 cents a vard 1- 
300. At 20 cents a yard 1-240. At 12^. cents a yard 1-150. 
At 6i cents a yard 1-75. A, 11765. 

8. At 16| cents a pint, what will 2700 pints of brandy cost 1- 
450. At 10 cents a pint, what will 5400 pints cost 1-540. A. $990. 

9. What will 36002 bushels of salt cost, at $1,121, or U of a 
dollar, a bushel 1 At $2,25 a bushel 1 

OPERATIONS. 

8 ) $36002:=cost at $1 a bushel. 4 ) 36002 

4500,25=cost at $0,12| a bushel. 2 

$40502,25 Ans, 72004=:oost at f^ 

9000,50scos^at25e 

Ans. $81004,50»cost at $2}. 

10. What will 3700 acres of land cost, at $12,25 ($12*) an 
icre 1-45325. What will 3700 acres, at $15,50 ($154) an acre 1- 
57350. A. $1026,75. 

11. What will 27000 yards of broadcloth cost at $3,50 ($3J) 
a jard 1-94500. At $2,334 ($2*) a yard 1-63000. At $1,12J 

mt) a, yard M0375. Al $4,06\ (S^h\) a yard 1-10968750 

Ai $1,05 ($1^) a yard V28350. A. ^^i^^ViJA^. 
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Questions, involving the Principles of the foregoing Rules. 

1. A man bought a farm for thiny-siz hundred dollars, and 
stock for the same to the amount of sevei^ hundred and twenty 
dollars ; what did both cost 1 and how much did one cost more 
than the other 1 A. Both, $4320; the farm, $2880 the most. 

2. What is the amount of the following numbers, viz., ten. 
thirty, one million, twenty-six thousand, one hundred and one i 
A 1026141. 

3. If the minuend be 26002, and the subtrahend 101, what is 
the remaindei 1-25901. If the subtrahend be 601, and the re- 
mainder 5025, what is the minuend ?-5626. .^.31527. ' 

4. If the multiplicand be 4200, and the multiplier 48, what is 
the product 1-201600. If the product be $01600, and the multi- 
plicand 4200, what is the multiplier ?-48. 201648. 

& If the divisor be 25, and the dividend 5025, what is the 
quotient 7-201. If the quotient be 201, and the divisor 25, what 
is the dividend V5025. If the quotient be 201, and the dividend 
5025, what is the divisor 1-25. A. 5251. 

6. If the sum of two numbers be 1800, and the greater 1000, 
what is the less 1-800. If the less be 120, and the sum 1320 
what is the greater ?-120P. A 2000. 
7. 2700342+724-3+l=A»w 8700418. 
a 367895437— 72591=iiw5. 367822846. 
9. 25432 X 67345= Awi. 1712718040. 
10. 360042^8542= A»«. 424.iU. 

11 270000001111 ^ «,vrv/www> 11 1 1 

"• 30000 ^Atis, 9000000A^Wa. 

12. Bought 18 barrels of potatoes, each containing 3 bushels, 
at 25 cents a bushel ; wh^it did the whole cost 1 A. $13,50. 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel ; 30 
bushels of com, at 53 cents a bushel ; 8 bushels of white beans, 
at $1,25 a bushel; 2 yoke of oxen, at $62 a yoke; 10 calves, at 
$4 apiece; and 15 barrels of cider, at $2,37^ a barrel; what 
was the amount of the whole 1 A $251,625. 

14. A merchant, falling in trade, has on band goods to the 
amount of $4800, and his borrowed money is $2400; the r& 
mainder, afler paying his borrowed money, is to be equally 
divided among 121 creditors; how much will each receive* 

A. $19+81. 

15. A grocer bought 4 loads of wood, at $2,25 a load-9 ; 8 
bushels of rye, at $0 50 a bushel-4 ; 30 pounds of bntter, at 12} 
cents a pound-375 ; 340 pounds of cheese, at 6^ cents a pound- 
2125; for which he paid 5 barrels of flour, at $6,25 a barrel- 
3125, 35 pounds of sugar, at 8| cents a powti^-^l^ \ ^ ^^^ 
Jons of molasses, at 25 cents a gallon-1& ') \h \raL%\i^\^ o^ ^i»^ 
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at $1,12| a biisheM6875 ; what is the balance between the ar 
tides bought and sold 1 A. $13,85. 

16. What will be the price of 4 bales of goods, each bale con- 
taining 60 pieces, and each piece 49 yards, at 37| cents a yardi 
A. $4410. 

17. How many oranges, at 2 cents apiece, can be bought for 
4 centsi For $2, or 200 cents? ii. 102. For $86001 For 
SIOOO0 1 A. 930000. 

18. How many yards of cloth, at $2 a yard, may be bought 
/br 4 barrels of cider, at $3 a barrel 1 For 8 barrels 1 ii. la 
For 28 barrels 1 For 50 barrels 1 A. 117. 

19. How many gallons of molasses, at 23 cents a gallon, may 
be had for 60 bushels of oats, at 46 cents a bushel 1 At 69 cents 
a bushel 1 J. 300 gallons. 



FAJSnCERS' BlliliS 

Mr. George Stimpson 

To Rufiis Paytffdl, .... Dr. 
1828. 
June 5. To 8 barrels of Cider, at $2,12| a barrel, $17,00 

" a To 6 bushels of Com, '' 58 a bushel, 3,48 

$20,48 
July 16, 1828. Received Payment, 

Rufus Paytoell. 

^iCr In the JTey, such examples as the two following hare the seven! 
prices carried oat, which renders the inspecfion of any enroneoos proees 
exceedingly easy. 

Mr, Chauncey Aekley 

To Cherlea Ifiimuu, Dr 

1828. 

June 8. To 20 Merino Sheep, at $6 a head. 

** 18. To 25 Calves, " 2,124 " 

July 1. To 200 pounds Cheese, " 

" 12. To 18 " Veal, " 

Oct. 15. To 18 « Clover seed," 

" 18. To 36 bushels Oats, " 

" 20. To 17 " Com, « 

$210,61,& 
Not. 15, 1828. Received payment. 

CKorles ThAmoii. 
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BIERCSANTS' BUilM 

BosTONi December 18, 1QSS> 
Mr. Peter CareftU, 

Bought of Stephen Notrust, 

3800 yards Calico, at 90,171 a yard. 
S60 bales of Cotton Cloth, each bale 

GO pieces, each piece 24 yds., " 0,19| " 
40 pieces blae Broadcloth, each 37 

yards * 4,62| * 

400 yards Carpeting, ** 1,18 « 

900 piecesNankin, each 42 yards, " 0,39 



i< 



Received payment, 9113651,50 

For Stephen Notrost 

John Stimpion, 
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IT XXIX. WINE MEASURE. 



Repeat the 



1 gills (gi.) 

2 pints . . 
4 quarts . . 

3\^ gallons . 

42 gallons Mkc 

63 gallons* mk* 

2 Hogsheads 

2 



TABIiE. 
aakc 



1 pint . . 
1 quart 
1 gallon . 
1 barrel . 
1 tierce . , 
1 hogshead 
1 pipe . . 
1 tun . .- . 



rigs 



tier, 
hhd. 



■iga 

■IgB p. 

■iga T. 



pipes mke 

1. At 2 cents a ^11, what will 1 pint of molasses cost? 
What will 2 pints ? 4 pints ? 5 pints ? 6 pints ? 8 pints ? 
10 pints ? 12 pints ? 20 pints ? 50 pints ? 100 pints? 

2. At 24 cts. a gallon, what will 1 qt. of ale cost ? What 
will 2 qts. ? i a gallon ? How much will 48 cents buy ' 
Will 60 cts. r Wiil72cto.? Will 120 cts.? WillHOctSL? 
Will 180 cts. ? 

3. When rum is a dollar a gallon, what is a barrel worth ? 



* Hogsheads tontaiolog /iqnon, mohuuM, &»• UttoC^raAfiPaA c»^rii&ft^ 
trntenUy exceeding 100 gaUooM. 
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What is a hogshead worth ? What is -^ of a hogsheaa 
worth? (A hogshead is divided into 63 parts, or gallons; 
therefore 1 gallon is ^.) What is ^ ? ^ ? |§ ? 

4. At a dollar a gallon, how many quarts will 50 cents 
buy? Will *2? WiJl $2,25? Will $3? Will $3,50? 
Will $4? Will $6?. Will $10? Will $20? WilJ $30 ? 

5. At $100 a hogshead, what will 2 pipes of wine cost? 
What will 3 pipes ? 4 pipes ? 6 pipes ? 1 tun ? 3 tuns f 
4 tuns ? 

6. How many gills in 4 pints ? In 2 quarts ? In 3 quarts * 
411 4 qts. ? In 6 qts. ? In 12 qts. ? In 20 qts. ? 



Q. From what yon have now been doing, for what purpose wonld yoa 
bifer that this measure is used 1 

A. To measure wine, spirits, vinegar, oil, cider, 
honey, mead, &c. 

Q. What are the denominations of this measoret 

A. Gills, pints, quarts, gallons, barrels, tierces, hogs- 
heads, pipes, and tuns. 

JV^t«. — ^The wine gallon contains 231 solid Inches, and is in the same pro- 
portion to the ale gallon of 282 solid inches, as the pound Troy is to tiM 
pound avoirdupois. 

Exercises for the Slate, 

1. In 4 pints how many gills 1 In 20 pints how many giils f 
A, 96 gills. 

2. How many pints in 16 gills % In 80 gills 1 A. 24 pints. 

3. How many pints in 2 quarts? In 480 quarts f it 964 
pints. 

4. How many quarts in 4 pints % In 960 pts. ? A, 482 qts. 

5. In 2 hogsheads how many gallons ? In 4137 hhds. f A 
S60757 gallons. 



ALE OR BEER MEASURE. 
Repeat the 

TABIiE. 

2 pints Muke ... 1 quart, . . . irga qt. 

4 quarts .... mau ... I gallon, . . . nga gal. 

36 gallons .... mak< ... I barrel, . . • itga bar. 

54 gallons. .... mk. . . . 1 hogshead,. . ■ifn hhd. 

1. How many pints in 2 quatU } in ^ ^^. \ In 10 qta, ♦ 
la 20 qta. ? In 200 qt»? In 600 qVB.> 
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2. How many quarts in 8 pints? In C pints? In 12 
pints ? In 20 pints ? 

3. What will 1 gallon of beer cost, at I cents a quart ? 
What will 2 gallons ? What will 4 gallons > Will C gallons ? 



Q. From these «xamplei, what would yoa inftA Is (Si use of this 
easnre? 

A. To measure ale, beer, and milk. 

Q. What are the denominatioiui of this measaie 1 

A. Pints, quarts, gallons, barrels, and hogsheads 

NUe. —A gallon, beer measure, contains 282 cubic Inches. 

Exercises for the Slate. 

6. How many pints in 2 quarts! In 3600 qts.? A, 7304 
pints. 

7. How many quarts in 4 pintsi In 7300 pts.? A, 3602 
quarts. 

8. How many gallons in 2 barrels ? In 620 bar. t A, ^ZX39 
gallons 





CLOTH MEASURE. 


Repeat the 






TABIiE. 


2^ inches (in.) . 


■uk< . . 1 nail, riga na. 


4 nails .... 


BMke . . 1 quarter of a yd., dgD qr. 


4 quarters . . 


mske . . 1 yard, lign yd. 


3 quarters . . 


mu^e . . 1 Ell Flemish, . .ign E. Fl. 


5 quarters . . 


autk. . . 1 Ell English, . ^ E. E. 


6 quarters . . 


-uAe . . 1 Ell French, . . -ign E. Fr. 



1. How many nails in 2 qrs. ? In 4 qrs. ? In 8 ? In 10 ? 
In 11? In 12? In 15? 

2. How many quarters in 1 yard ? In | a yard ? In U 
yds.? In 2 yds.? In 5 yds. ? In 7 yds. ? In 9 yds.? In 12 
yds ? In 20 yds. ? In 30 yds. ? 

3. At 2 cents a quarter, what will 1 yard of cloth cost ? 
I a yard ? \\ yard ? 2 yds. ? 6 yds. ? 7 yds. ? 9 yds. ' 
12 yds. ? 100 yds.? 

4. How many quarters in 2 ells Flemish ? 3 ? 5 ? 7 ? 9 ? 
11? 12? 15? 20? 

5. How many quarters in 3 ells Englifi\i{ %\ ^\%\ \^\ 
/// 20? 
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6. How many quarters in 5 elLs French? 7? 9? 11^ 
12? 15? 20? 

7. If }- of a yard of cloth cost 10 cents, what cost i^ } ? 

V V !•' I' H^ H^ H? H^ If? 2? 3? 

«? 8? 10? 

8. If i of a yard of tape cost 5 cents, what will 1 yd. cost ? 
What will 2 ells Flemish ? 3 ells English ? 4 ells French ? 



Q. From what yon have now been doing, for what pnrpoaea would yoa 
Infer that this measuie in used 1 

A, To measure all kinds of cloth. 

Q. What are the denominations of this measure t 

A, Inches, nails, quarters,- yards, and elLs. 

Exercises for the Slate. 

« 

9. How many quarters in 2 yards ? In 26873 yds f 

A. 107496 qr& 

10. How many yards in 8 quarters 1 In 107488 qrs. % 

A, 26874 yds. 

11. How many nails in 3 quarters 1 In 42000 qrs. f 

A, 168012 na. 

12. How many quarters in 12 nails ? In 168000 na. f 

A. 42003 qra. 



DRY MEASURE. 
Repeat the 

TABIiE. 

3 pints (pt.) . . . mk9 ... 1 quar^, . . . . atga qt 
8 quarts n«^ . . 1 peck, ..... tiga j^ 

4 pecks lukm ... 1 bushel, . . , . dga bu. 

How many bushels make a chaldron ? A 36. 

1. How many pints in 4 qts. ? In 6 ? 7 ? 9 ? 10 ? 50? 
100 ? 200 ? 

2. How many quarts in 2 pecks ? In 3} 4? 5? 6?7? 
6? 10? 12? 

3. If you give 5 cents for 1 quart of flax-seed, what will 

I pecks cost ? 3 pecks ? What will -J- of a pe^k ? f ? f ^ 

/•^ }' §• I' J' Howmuch will 10 cents buy? 15 
eents / 20 cents ? 25 cents ? 30 cenXft \ 40 cents ? 
4 /fowr many pe(?k8 in 3 bushels^ In 4^ \ii^1 \bl\^\ 
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[nl2? In 15? In 20? In 30? In 40? In 50? In 60? 
In 70? In 80? In 90 ? In 100? 

5. At 10 cents a peck, what will a bushel of salt costr 
What will J of a bu. ? | of a bu. ? 2 bu. ? 3 bu. ? 4 bu. ? 
6 bu. ? 10 bu. ? 

6. At 40 cts. a bushel, how much rye can you buy for 20 
cts.? For 30 cts. ? For 60 cts. ? For 70 cts. ? For 80 cts.? 
For 100 cts. ? For 120 cts. ? For 160 cts.? For 360 cts. ? 



Q. From what yon have now been doing, for what pnrpoees would yoa 
Infer that this measure is used 1 

A, To measure corn^ seeds, roots, fruits, salt, oyg*- 
ters, coals, &c. 

Q. What are the denominations of this measure 'I 

A, Pints, quarts, pecks, bushels, and chaldrons 

Exercises for the Slate, 

13. How many pints in 3 quarts? In 321 qts. ? ji, 648 pts. 

14. How many quarts in 6 pints ? In 1284 pts. ? ^. 645 qt& 

15. How many pecks in 2 bushels ? In 32 bu. f Jt. 136 pks. 



TROY WEIGHT. 
Repeat the 

24 grains (gr. ) . . . »»*i»« ... 1 pennyweight, dgn pwt. 
20 pennyweights . . m«fce ... 1 ounce, . . , nga oz. 
12 ounces »«ke ... 1 pound, . . . "gn lb. 

1. How many grains are there in two pennyweights ? 

2. What are 2 pennyweights of gold worth, if 1 grain ia 
worth 2 cents ? 

3. How many pennyweights in 5 ounces? In 10 ? In 12? 

4. You carry two ounces of old gold to a goldsmith, and he 
agrees to give you 10 cts. a pennyweight for it ; how much 
will the 2 ounces come to ? Will 3 oz. ? Will 4 oz. ? Will 
5 oz. ? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 
pounds? In 5 pounds? In 6 pounds? In 7. pounds? In 
10 pounds ? In 12 pounds ? 

6. What will a silver cup come to, that weighs 2 pounds, 
if you get 1 dollar an ounce for it ? 11 yo^ ^<iX *Jt. ^^%A % 
dok/ 4dol8.? 5 dels. ? 
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Q. Hew is the fineneu of gold expressed 1 

A. In carats. 

Q. How many cancts.make an ounce 1 

A. 22. 

Q. How many parts is an ounce of silver divided into t 

A, 20. 

Q. What are the parts called 7 

A, Pennyweights. 

Q. How many carats fine is snch gold as will abide the fire without fon 
accounted 1 

A, 24. 

Q. How many ounces are there in a pound c^ silver, that loses nothlof 

A. 12. 

Q^ What is that base metal, which is sometimes mixed with gold or sU 
fer, called 1 

A, Alloy. 

Q. From what you have now been doing, for what purposes would yon 
Infer that this weight is used 1 

A^ To we;gh jewels, gold, silver, coin, bread, and 
liquors.* 

Q. What are the denominations of this weight 1 

A. Grains, pennyweights, ounces, and pounds. 

Exercises for the l^ate. 

4 

16. In 3 poands how many ounces % In 4200 poundfl f 

j1. 50424 oz. 

17. In 24 ounces how many pounds ? In 120000 onucesf 

^.10002 lbs. 

18. How many grains in 4 pounds ? In 3G00 pounds % 

A. 20759040 gr. 

AVOII^^UPOIS WEIGHT. 
Repeat the 

TABUEB. 

16 drams (dr.) . . m«ke 1 ounce, ...... «igB oz. 

16 ounces mike 1 pound,*!* ii« lb. 

28 pounds .... make 1 quarter of a hun- ? ,j ^ „ 

dred weight, ^ '*' " 
4 quarters .... make 1 hundred weight, . ngn cwt. 
20 hundred weight mke 1 ton, ngu T. 

*A pound avo/rdupois is heavier than a pound Troy, but an ounce lYoy 
§9 bea vier thaa an ounce avoirdupois. 
t The pound aKolrdapois is equal to 14 oft. 11 pvrt. 1^\ ^n^xA^ttci^^ 
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1. How many ounces in 2 pounds ? In 3 ? In 4 ? In 5 .' 

2. At 2 cents an ounce, ivhat will 2 lbs. of tea cost ? Will 
3lb8. ? WilUlbs.? Will 5 lbs.? 

3. How many pounds in 2 qrs. ? In' ^qrs. ? In 4 qrs. ? 

4. What will 2 quarters of raisins come to, at lO'cents a 
pound ? What will 3 qrs. ? What will 4 qrs. ? 

5. If you give 2 dollars for 1 qr. of flour, what must you 
pay for 14 lbs.? For 7 lbs.? For 8| lbs. ? 

6. How many quarters in 2 cwt. ? In 4 cwt. ? In 5 cwt. ? 
In 6 cwt. ? In 8 cwt ? In 12 cwt. ? In 15 cwt ? In 20 
cwt ? In 30 cwt. ? 

7. At $1 a quarter, what will 2 cwt. of sugar cost ? Will 
4 cwt? Will 5? Will 6? Wills? WilllO? Will 16 ? 
Will 20-? Will 30? 

8. How many hundred weight in 2 tons ? How many in 
3 tons ? In 4 tons ? In 5 tons ? In 6 tons ? In 8 tons ? In 
10 tons ? 

9. You buy 2 tons of hay, and pay 1 dollar a cwt. for it ; 
what will it come to? Wnat will 3 tons? What will 4 
tons? What will 6 tons? What will 6 tons? What wDI 
6 tons ? What will 10 tons ? What will | of a ton ? What 

will |- of a ton ? What will ^ ? (A ton is divided into 20 

*wt. or 20 parts ; therefore 5^ is 1 cwt.) What will ^5 ? 

10. What will -jI^ of a quarter of coffee come to, at 11 cts. 

a pound? What will A-^ A'^ A-^ A^ ^' What 
will 3 pounds? 5? 7? 9? 10? 



Q. From what yon have now been doing, for what pnrpotei wonld yon 
Infer that this weight is used 1 

Ji. To weigh all coarse goods, that are subject to 
waste, such as hay, flour, &c., and all metals except 
gold and silver. 

Q. What are the denominations of this weight) 

. A, Drams, ounces, pounds, quarters, hundreds and 
tons. 

Exercises for the Slate, 

19. How many hundred weight in 3 tonsi In 2832 tonil 
A. 56680 cwt. 

fiO. How many onnces in 2 pounds'^ In. \^^^S^ y^\».^N 
A. 166403202. 

7* 
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21. In 8 qaarters how many handred weight 't Iq 340 qr8.1 
A, 62 cwt 

22. In 1 hundred weight how many qaarters *{ A. A qrs. In 
4 qrs. how many pounds 1 A, 112. 

JVote.— By the last example it appears, that IIS pounds inak« 1 hnudrad 
weight ; bm in oar populous towns, especially seaports, traders bay and mQ 
by the 100 pounds. 



APOTHECARIES* WEIGHT. 
Repeat the 

TABIiE. 

20 grains (gr.) . . makt ... 1 scruple, . . . . ^ib O. 

3 scruples ... nukt ... 1 dram, iiga 3 . 

8 drams .... B«ke ... 1 ounce, . . . . uga § 

12 ounces .... tukt ... 1 pound, .... ^^i ft. 

Q. What is the use of this weight 1 

Jf . By it apothecaries compound their medicines. 

Q. Do they buy and sell by this weight % 

A, They buy and sell by avoirdupois weight. 

Q. What are the denominations of this weight) 

A, Grains, scruples, drams, ounces, and pounds 

Exercises for the Slate. 

23. How many drams in 2 ounces 1 In 4360 ounces 1 A 
34896 drams. 

24. How many ounces in 16 drams 1 In 6464drams1 A 
810 ounces. 

LONG MEASURE. 
Repeat the 

3 barley corns (b. c.) make . 1 inch, . . . . nga in. 
12 inches b«I(« . 1 foot, . . . . nfo ft. 

3 feet nuike . 1 yard, . . . . iign yd.* 

5^ yards make . 1 rod, pole (»r perch rd. 

40 rods nak« . 1 furlong, . . . tiga fur 

8 furlongs make . 1 mile, . . . . ■isa m. 

3 miles make . 1 league, . . . «gs lea 

69^ statute miles . . . m^ . 1 de^ee on the earthf ^ 
J60 degrees, the circumference oi m^ e«t^. 



REDDCTION. W 

1. If a man travel one furlong in 5 minutes, how far can he 
go in 10 minutes ? In 15 ? In 20 ? In 30 ' 

2. How many barley corns in 2 inches ? In 3 ? In 4 ? In 
5 ? In 6 ? In 7 ? In 8 ? In 9 ? In 20 ? 

3. How many inches are 6 barley corns ? Are 12 ? Are 
15 ? Are 18 ? Are 21 ? Are 24 ? Are 27 ? Are 60 ? 

4. How many inches in 3 feet ? In 5 feet ? In 12 feet ? 

5. How many rods is 1 furlong ? Are 2 ? Are 4 ? Are 61 

6. How many furlongs in 80 rods ? In 160 ? In 240 ? 

7. How many furlongs are there in 2 miles ? In 3 ? la 4 / 
In 6 ? In 7 ? In 8 ? In 9 ? 

8. How many miles in 16 furlongs ? In 24 ? In 32 ? In 
48? In 56? 

9. How much is -}- of a mile ? Is | ? Is f ? Is f ? Is 

J? Isi? I8|? 

10. If you travel a mile in 16 minutes, how much time 

will it take to travel -J of a mile ? How much -^ •'^ f '^ i^ 
I? 1 furlong? 4 furlongs? 16 furlongs? 



Q. What is the use of long measiure 1 

A. To measure length only. 

Q. What is the use of the league 1 

A, Distances at sea are measured by it. 

Q. What are the denominations of this measure 1 

A, Barley corns, inches, feet, yards, rods, furlongs, 
miles, leagues and degrees. 

Exercises for the Slate. 

25. How many furlongs in 3 miles t In 26784 miles 1 A. 
814288 fur. 

26. How many f\irlongs in 80 rodsl In 627360 rods 1 A. 
15686 fur.' 

27. In 2 rods how many yards 1 In 11010 rods 1 (To multi- 
ply by 5i 8f, &c., consult IT XXVII.) A. 60566. 

28. In 11 yards how many rodsl A. 2 rods. In 66 yards 
how many rods 1 We cannot easily divide 66 bv 5^, but we 
may multiply 66 by 2, makiug 132 half yards, which we can 
divide by li the h^f yard^ in 54 ; thus, 66X2= 132 H- 11=. 12 
rods. Ansr Hence, to divide by 5J, 30i, Ac, we need only 
bring the divisor into halves^ quarters, &c., also the dividenW 
hito the same, and the quotient will be the answer. 

29. In 132 yards how many rods 1 In 4224 yards 1 -A. 792rod«. 

30. How many barley corns in 2 inches 1 In 278365 inches t 
i. 835101 
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LAND OR SQUARE MEASURE. 
Repeat the 

TABIiE. 

1.44 equare inches . . . m»ke 1 square foot 

9 square feet .... mOm 1 square yard 

30^ square yards, or > , , 

272} square feet, $ ' ""*• ^ ®^^^® '^• 

40 square rods, .... makt 1 square rood. 

4 square roods, . . . mike 1 square acre. 

640 square acres, . • . uite . ... 1 square mile. 

1. How many square inches in 2 square feet ? 

2. How many square feet in 3 square yards ? In 4 ? In 
5? In 6? In 7? In 8 ? In 9? In 10? In 11 ? In 12? 
In 20 ? In 30 ? In 40 ? In 50 ? In 60 ? 

3. How many square yards in 36 square feet? In 45? 
In 54? In 63?, In 72? In 81? In 90? In 180? In 
270 ? In 360 r In 460 ? In 540 ? 

4. How many square rods m 2 square roods ? In 3 ? In 
4? In 6? In 8? 

5. How many square roods in 80 square rods ? In 120 ? 
In 160? In 240? 

6. At a dollar a square rod, what will 2 square roods come 
to ? What will 3 ? 4 ? How many rods can you buy for 
120 dollars ? For 160 dollars ? For 240 dollars ? For 320 
dollars? For 400 dollars? For 40 dollars? For 20 dol- 
lars ? For 10 dollars ? What would i\r of a rood come to? 



Q. What is the use of this measorsl 

A, To measure length and breadth only. 

Q. What are the denominations of this measnie 1 

A. Inches, feet, yards, rods, roods, acres and miles 

Exercises for the Slate. 

81. In 2 square roods how many square rods 1 %i 450 square 
roods'} A, 18080 rods. 

33. How many square acres in 2 square miles 1 In 52343 
«qaare miles 1 A. 1500160 sq. a. 

53L How many square yards in 4 square rods 1 In 193600 
square rods 1 A, 5856531. 
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SOLID OR CUBIC MEASURE 
Repeat the 

. TABIiJE:. 

1728 solid inches >»ke 1 solid foot 

40 feet of round timber, or ) ^ , ^ , i 

50 feet of hewn timber, j • »* • ^ *<">' °^ ^^^^ 

Jlso, 

27 solid feet . make . 1 solid yard. 

128 solid feet, or 8 feet long, ? ^ -. j ^ j 

4 wide, a^d 4 feet highf \ '-^ ■ ^ <^or<l «f ^""i 

1. What will a parcel of wood come to, which is 8 feet 
long, 4 feet high, and 4 wide, at the rate of 6 dollars a cord ? 

2. If you pay 80 dollars for a ton of round timber, whal 
will 80 feet come to ? What will 120 feet come tt- <• 



Q. What is the use of this measure 1 

-A. To measure length, breadth and depth 

Q. What are the denominations of this measure 1 

A, Inches, feet, yards, tons and cords. 

Exercises for the Slate. 

S4. In 2 cords of wood, how many solid feet 1 In 2P cords 1 
A. 3840 feet. 

35. How many solid inches in 2 solid feetl In 2800 ^olid 
feet 1 A. 4841856 solid inches. 

36. How many solid feet in 345600 solid inchec 1 In 691900 
solid inches ? A. 600 solid feet 



TIME. 
Repeat the 

TABI.£. 

60 seconds (s.) .... maiu . 1 minute, . liga m 

60 minutes nuke . 1 hour, . . ■ign h. 

24 hours uke . 1 day, . . •ign d. 

365J days -ske . 1 year, . . •ig» yr. 

100 years -^e . 1 century,, -ign cen 

Also J 

7 days nuw . 1 week, . tiga w. 

4 weeks maju . 1 month, . sign mo 

13 months, 1 day, 6 hours, nuw . 1 Julian year. 

12 calendar montiia . vsk« . l^^«x. . « tao^T^- 
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1. If a man earn a dollar a day, how much will he earn in 
2 weeks? In 5 weeks? In 7? In 9? In 20? In 40? 
In i of a week ? In y ? In 4 ? In f ? How many weeks 
could you hire him for $7 ? For 14 ? For 28 ? 

2. A boy is to have $2 a week in a store ; how much must 
the nrerchant pfay him for one month's time ? For 2 ? For 
5 ? For 10 ? How long must he stay to come to 8 dollars? 
To 32 ? To 40 ? To 80 ? 

3. If a man has $12 a month, what will two months' work 
come to ? What will 4 ? What will 5 ? What will 7 ? 
What will 9 ? What will 1 year ? 2 years ? -^ of a mon^h ? 



A' TU? H' 

4. How many seconds in 2 hours ? In 3 ? In 4 ? Id 6 ? 

In 6? 

6. If a watch click once in one second of time, how many 
times will it click in two minutes ? In 3 ? In 4 ? In 5 ? 

In 6 ? How many times in Jir of an hour ? In f^ ? In f ? 
In JU.? 

*" 60 • I 

6. How many minutes are there in 1 hour ? In J an hour ? 

kii? In f ? In ^> In |^?' In ij? In 2? In 4? 
In 10? 

7. How many hours in 2 days? In 3? In J? Id }? 

In^V' I'lA-' In^? 

8. How many days m 2 weeks ? In 4 weeks ? In 6 ? In 
8? In 12? In 20? In 30 ? 

9. How many weeks in 2 months ? In 3 ? In 4? In 5 i 
In 6? In 7? In 8? In 9 ? In 10? In 20? In 50 ? Ib 
100? 

10. How many months in 8 w^eeks ? In 12 ? In 20 ? In 
40? 

11. How many calendar months in 2 years ? In 4 ? In 7 ? 
In 12? 

12. How many years are there in 24 calendar months ' 
In 48? In 84? In 144? 

13. If a man have 1 dollar for y^ of a year, what will ^ 
come to I What will 1 year come to ? How long could you 
have him for 6 dollars ? For 12 ? For 24 ? For 36 ? For 
60? For 144? 

14. If work be a dollar a day, what would a year's wages 
come to? Whatwould^^of ayear? Whatyfy? What 
yjj? Whatij^V? What Hi? 



REDUCTION. 
Q. How many days are there in each month 1 

A. Thirty days hath September, 
April, June and .November, 
. February hath twenty-eight. 
And thirty- one the others rate. 

Q, How many days are there in January ? In February 1 In March t 
In April? In Mayl In Junel In Jnlyl In August 1 lb September! 
In October 1 In November ? In December 1 

Q. How many days has February in Bissextile, or Leap Year 1 

A, 29. 

Q. When the year of our Lord can be divided by 4 without a semaindar 
what is the year called ? ^ 

A. Bissextile or Leap Year. 

Q. What year was 1833 1 

A. Bissextile. 

Q. Whyl 

A, Because 1S32 can be divided by 4 without a re- 
mainder. 

O. When will the next Leap Year be 1 

Q. How many days are there fai Bissextile or Leap Year 1 

A. 366. 

Q. What are the denominations of this measure 1 

A, Seconds, minutes, hours, days, years^ centunes; 
Jso weeks and months. , 

Exercises for the Sate, 

37. How many hours in 120 minatest In 960360 minutes 1 
A, 16008 hoars. * 

38. How many days in 4 years 1-4x365i. In 44 years 1 ± 
17532 days. 

39. Reduce 2 weeks to days; 318 weeks to days. A. 2340 
days. 



CLRCULAR MOTION. 



Q. What is meant by Circular Motion 1 



A. The motion of the earth and other planets round 
the sun. 

Q. What is it used for? 

A. For reckoning latitude and loiig\\.>i<&ft. 



g4 ARITHMETIC. 

Repeat the 

TABLE. 

60 seconds (") . . . make ... 1 minute, . . . . dga ', 
60 minutes .... make ... 1 degree, . . . . mbb <». 

30 degrees .... »«ke ... 1 sign •ifn S. 

12 signs, or 360 degrees, the whole great circle of the 
Zodiac. 

1. How many seconds are in 3 minutes ? In 6 ? In 10 ? 

2. HoAv many minutes are in 2 degrees ? In 5 ? In 6 ? 
In 7 ? In 9 ? 

3. How many degrees in two signs ? In 3 .^ In 4 ? In 6 ? 

4. How many degrees does the sun travel over in one day* 
or 24 hours ? A. 360. 



Q. How many degrees does the sun pass over in one day, Bot leckonlog 
ttie night, when the days and nights are of an equal length 1 

A. 180. 

Q. How many degrees in one hour 1 

A, 15. 

Q. Whyl 

A, Because the sun travels over the circumference 
of the earth in 24 hours, he must travel over 15 degrees 
in one hour, for 15 times 24 are 360. 

Q. How many degrees in 3 hours ? In 41 In 6? In 10? In 301 

Q. What is the di^rence of time, then, between London (through whicli 

the meridian runs, and fh>m which longitude Is generally computed) and IS 

degrees east of London 1 . 

A, One hour. 

Q. Whyl 

A, Because the sun travels 15 degrees m one 
hour. 



Q. What is the difference of time between London and 30 degrees 
«f London 1 What 60 degrees 1 What 75 degrees 1 

Q. The difference in distance between Washington in the District of 
Columbia, and Missouriopolis in Missouri, is 15 degrees ; what is the diSa- 
ence of time between those places 1 

Q. What are the denominations of Circular Motion 1 

A. Seconds, minutes, degrees, signs |ind circles. 

Exercises for tlie Slate, 

40. How many degrees in 2 signs 1 In 3602 signs 1 ▲ 
JKfSISO degrees. 



REDUCTION. 

41. In 190 minutes how many degrees') In 192000 miuntesl 
X 3302 degrees. 

TABLES OF PARTICULARS. 

Q. How many single things make a dozen } A, 12 

Q. How many dozen a gross ? A, 12. 

Q, How many dozen a great gross ? . % . A. 144. 
Q. How many single things a score ? . . , A. 20. 
Q. How many score a hundred ? ..... -4. 5. 
Q, How many sheets make a quire of paper ? A, 24. 
Q. How many quires make a ream ? . . , A. 20. 

1. How many single things are in 2 dozen ? In 3 ? In 6 f 
a 12? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
apiece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to, at $1 a 
dozen ? 

4. What will 2 quires of paper come to, if you give 1 cent 
for a sheet ? What will 3 quires ? What will 4 quires ? 

5. If you give 20 cents for 1 quire of paper, how many 
cents Qiust you pay for 1 ream ? For 2 reams ? 

Q. How many pounds in a barrel of pork ? A. 200. 
Q. How many pounds in a barrel of beef ? A, 200. 

6. What will a barrel of pork come to, at 4 cents a 
pound ? 

7. What will 2 barrels of beef come to, at 4 cents a 
pound' 



BOOKS. 



Q. When a sheet is folded into 2 leaves, what is it 
called.^ A. Folio. 

Q. When folded into 4 leaves, what is it called } 

A. Quarto, or 4to. 
Q. When folded into 8 leaves, what is it called ? 

A. Octavo, or 8vo 
Q« ^Vhen folded into 12 leaves, what is it called ? 

A, Duodecimo, or 12mo, 
Q. When folded into 18 leaves, what b it called ? 

8 
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STERLING MONEY. 
Repeat Jie 

TABIiE. 

4 farthings (qrs.) . . >»k« . • . 1 penny, . . aign d. 

12 pence I aak» ... 1 shilling, • . dga s 

20 shillings mak» ... 1 pound, • . . tisn ^. 

1. How many farthings are there in 2 ^ence ? In 3 ? In 
4? In 6? In 8? In 10 ? Inl2 ? In 20? 

2. How many pence are there in 2 shillings? In 3 ' In 
5? In 7? 

3. How many shillings are there in 2 pounds ? In 3 ? In 6 ? 

4. If 1 pair of gloves is worth 8 pence, how many pence 
are 2 pair worth ? 3 pair ? 4 pair ? 5 pair ? 6 pair ? 
10 pair ? 

5. When a bushel of wheat costs 10 shillings, what will 2 
bushels cost ? What will 4 ? What will 6 ? What will 9 ? 
What will 12 ? 

0. If 1 cart cost 1 pound, how many shillings will buy 2 f 
Hdw many 3 ? How many 4 ? How many 5 ? How many 
9? How many 12? 

7. How many farthings will buy 2 inkstands, if they cost 
a penny apiece I How inany will buy 3 ? How many will 
buy 4 ? 

Abte.— The characters used for English money are £. for Librs^ the Latis 
for pounds ; s. for So/tdt, the Latin for shillings ; d. for DetMrii^ the Latin 
for pence ; and ^r^.-for Quadrantest the Latin for fiuthings. 

A pound sterling is equal to $4,44| cents, Fed. Money 
An English guinea, " 4,75 cents, " " 

An English shilling, "• 23 cents, " « 

$1, Federal Money, is equal to 4 ». 6 d. sterling. 

Q. How is 1 farthing sometimes written ? A. k d. 

Q. How are 2 farthings sometimes written ? A. h d. 

Q. How are 3 farthings sometimes written ? A. ^ d» 

Exer ekes for the Slate, 

42. How many shillings in 3 pounds 1 In 420O pounds 1 A 
84060 shillings. 

43. How many pence in 3 shillings 1 In 2600 shillings % A 
31936pence. 



/ 
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44. How many farthings in 4 pence 1 In 2700 pence 1 A. 
10816 farthings. ' 

45. How many pence in 8 farthings? In 6200 farthings 1 
A, 1552 pence. 



PBAGTICAIi APPIilCATIOX OF BEDUCTIONf 

Involving the Rule, with Miscellaneous Examples, 

1. At 20 cents a quart, what will 2 gallons of rum cost? 
What will 4 gallons ? What will 5 gallons ? 

2. At $60 a hogshead, what will 2 pipes of wine come to ? 
What will 4 ? What will 6 ? 

3. How many minutes in 2 hours ? In 4 ? In 6 r 

4. How many weeks in 14 days ? In 21 ? In 49 ? 



Q. WtjAt are such quQstions as these in ? 

A. Reduction. 

Q. What, then, is the changing nuinliers from one denomination to anotlMT 
caUed? 

A. Reduction. , 

Q. In 2 bushels of corn, how many pecks 1 

Q. Are 8 pecks of com as much as 3 bushels Y 

Q. Is the value altered, then? \ 

Q. Do you multiply or divide, to ftnd how many furlongs there are in 9 
niles? 

Q. When, then, the reduction is performed by multiplication, what is tt 
•ailed 1 

A, Reduction Descending. 

Q. Do you multiply or divide to find how many gallons there are in 8 
quartsl 

Q. When, then, the reduction is performed by division, what is it called 1 

A. Reduction Ascending. 

Q. From the preceding remarks, how many kinds of reduction do there 
appear to be 1 and what are they 1 

A Two : — Reduction Ascending and Descending. 

Q. What do you multiply 3 ftirlongs by, to bring them into rods) 
Q. As a general rule, then, what do you multiply f^longs by 1 

A. By what makes a furlong. 

fi Wbnt do yonmttltiplj days, bushels, IWn \ri \ 
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A. Bushels by what makes a bushel, days by what 
aiakes a day, &c. 

Q. What do yoQ divide by to bring 8 gills into pints 1 
Q. As a general rale, then, what must yon divide gills, minutes, quarten, 
fcc., byl 

A. Gills by gills, minutes by minutes, quarters by 
quarters, &c. 

Q. Why do yon divide thus 9 

A. Because 4 gills are equal to 1 pint, 60 minutes 
to 1 hour, &c. 



Q.- What do you multiply pounds (money) byt 

A, Shillings. 

Q. What do you multiply shillings by 7 

A. Pence. 

Q. What do you multiply days by 7 

A. Hours. 

Q. What do you multiply by, to bring 25 pounds into fluthingsY 

A, By 20, 12, and 4. 

Q. How do you bring 40 cwt into tons 1 1 cwt. into drams ) 1 ton into 
drams 1 Drams into tonsi Drams into cwtt 1 lb. into grains? Graiiu 
mto pounds'! Ells Flemish into nails 1 Nails into ells Flemish 1 Qivar- 
ten into ells English? Ells English into quarters? 5 bushels into pints? 
900 pints into bushels ? 360 degrees into inches ? Feet into Airlongs ? 5 
weeks into seconds ? Seconds into weeks ) Years into seconds ? Seconds 
into years ? How do you tell what 1 tun of wine will cost, at 6 ceats a 
fiU? 

Exercises for the ^ate, 
46. At 6 cents a pound, \7hat will 2 qrs. 8 lbs. of sugar costi 



OPERATION. 

qrs. lbs. 
2 8 
2S 

56 lbs 
8 lbs. 

64 lbs. 
6 cts. 

fi3,84 Ans. 



Q. Why do you multiply the 2 qrs. by 
28 lbs.1 

ii. Because, since it takes 28 pounds 
to make 1 qr., there will, of course, be % 
times as many pounds as quarters; ihdt 
is, 28 times the quarters. 

Q. What do you do with the 8 lbs.l 

A. I add it to 56 lbs., making 64 lbs. 

Q. Why do you multiply the 64 Ibe 
by 6 cents 1 

A, Because every pound of sugar eo* 
6 cents; that ii^, 6 times the pounds. 



REDUCTION. 

Proof of tne foregoing Example 

47. How many quarters of sugar can you buy for 384 cents, at 
6 cents a pound t 

Q. Why do you di- 



OPERATION. 

6)384 



28 ) 64 ( 2 qra. 
56 



Tide 384 cents by I- 
cents? 

A. Because, since 
there are 6 times aa 
many cents as pounds, 
as often as 6 is con- 
tained in 384, so many 
pounds there Avill be. 



8 lbs. Ans. 2 qrs. 8 lbs. 

Q. Why do you divide 64 pounds by ^ pounds ? 

A. Because every 28 pounds make 1 Quarter. 

Q. What, then, appears to be the method of proof 1 

A. Reverse the operation ; that is, make the divisors in the 
•Deration the multipliers in the proof, and the multipliers the 
divisors. 4 

S2r ^ examples like the following, where more than one operation in r 
simple rule It employed in their solution, their entire worlc is inserted in th» 
JTey, by means of signs, indicating the exact process of each, with all theit 
intermediate results, to the final one, or answer. Besides, when the qnet* 
don Ia at all intricate, the reason for every step in the required operation is ftilly 
shown. 

Alore Exercises for the Slate. 

48. At 5 cents a gill, what will 8 pints of rum cost 1 A. $1,60. 

49. How many gills in 20 pints ? In 40 pints 1 A. 240 gills. 

50. How many pints in 80 gills 1 In 120 1 A. 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 dollars a gallon, 
how much did it amount to ? A. $945. 

52. How many hogsheads in 126 gallons 1 In 945 ? A, 17, 

53. At 6 cents a quart, what will 1 hhd. of molasses come tof 
A, $15,12. 

54. How many quarts are there in 3 hhds. f In 100 1 A. 
85956, 

55. How many hogsheads are there in 756 qts. f In 252 qts. 1 
4. 4. 

56. Sold 1 tun of wine, at 5 cents a gill ; what did 1 get for 
•/• il. $403,20. 

57. How many gills in 10 tuns 1 A. 80640. 

58. At 8 cents a pound, what will 3 cwt. 2 qrs. of raisins cost f 
A. $31,36. 

59. How many pounds in 15 cwt. 1 qr.? A. 1706. 

60. At 8 pence a peck, how many pence will 3 bushels of tsau 
costi il. 96. 

61 How many pence are then in 20 shiWhin^ A.^iA^ 
8* 
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62. How many pence in 5 £. ? In 10 ? A 3600. 
W. How many pounds in 480 d. 1 In 1440 d. ? il. 8. 

64. How many farthings in 4 £. ? ii. 3840. 

65. At 6 pence per lb., what will two qrs. of rice cost^ A 
336 pence. 

G6. How many qrs. of rice, at 6 pence per lb., may be bought 
for 336 pence 1 it 2 qrs. 

67. At 6 cents a gill, what will 1 tun of wine cost % A 
$483,84. 

68. How many tans of wine, at 6 cents a gill, may be bought 
for S483,84. A 1 tun. 

69. At 9 pence per quart, what will 16 gals. 2 qts. of molasses 
come to in pence 1 A, 594 pence. 

70. How many gallons of molasses, at 9 pence per quart, 
may be bought for 594 pence ? A. 16 gals. 2 qts. 

71. What is the value of a silver cup, weighing 10 oz. 5 
pwts. 18 grs., at 5 mills per grain ? A, t24,69. 

72. At 5 mills per grain, what will be the weight of a silvn 
cup that $24,69 will purchase ? A. 10 oz. 5 pwts. 18 grs. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lb& of 
su!s:ar ? A, $76,08 cts. 

74. How many hundred weight of sugar, at 12 cents per Ihi, 
may be bought for $76,08 1 il. 5 cwt. 2 qr& 18 lb. 

75. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. labor come to in pence 1 A. 187380. 

76. How many years' work, at 9 pence per hour, may be 
obtained for 187380 pence ? A. 2 yrs. 6 mo. 3 weeks, 6 da 
12 h. 

77. At 20 cents a nail, what is the price of 4 yds. of cloth « 
A. 112,80. 

78. At 320 cents a yard, what will 64 nails of cloth cost f A 
112,80. 

79. At 1 £. 2 s. 6 J d.per yard, what will 20 yds. of broadcloth 
eost in farthings ? A. 21640. 

80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt of 
flax-seed cost ? A. $77,22. 

81. How many shillings, at 2 farthings a gill, will 5 T. 1 p. 1 
hhd. 2>ga1s. 2 qts. 1 pt. 3 gills, cost 1 A, 1935 s. 7 d. 2 qrs. 

82. At 2 shillings a quarter, how many dollars will 8 yds. 1 qr. 
of broadcloth cost 1 A, 11. 

83. At 2 pence a gill, how many dollars will buy 50 gals. 9 
qts. 1 pt 2 ^ills of ale ? A, $45,055. 

84. In 3600 dollars, how many farthings ? A, 4036800. 
5. In 1036800 farthing, how many dollars ? A. 3600. . 

86. In 25 guineas, of ^ s. each, how many pence ? A. 840(1 
87 In 8400 pence, how many guineas 1 A. 25. 
98. JnlbHix? how many ounces, drams, scruples, and grains) 
A. 180 ounces, 1440 drains, 4320 8ct\xp\%%«^^Q^ ^icains. 



REDUCTION tl 

89. in 86400 grains, how many scruples, drams, iM oimeeB . 
A. 4320 scruples, 1440 drams, 180 ounces. 

90. In 256 miles, 30 rods, huw many rods ? JL 81950. 

91. In 81950 rods, how many miles? A. 256 m. 30 rods. 

92. In 15 lea. 1 m. 6 far. 2h rods, 4 yds. how many barley 
corns 1 A. 8903304. 

93. In 8903304 barley corns, how many leagues 1 A 15 lea 
1 m. 6 fur. 28 rods, 4 yds. 

04. In 360 ells English, 4 qrs. 2 n., how many nails ? A 
1804 qrs. 7218 na. 

95. In 7218 na., how many ells English 1 wf . 360 E E 4 qrs. 
2na. 

96. In 3000 E Flemish, how many nails? A, 36000. 

97. In 36000 nails, how many E Flemish ? A, 3000. 

98. In 500 acres, how many roods? A. 2000. 

99. In 2000 roods, how many acres ? A, 500. 

100. In 15 tons of hewn timber, how many solid inches ? A, 
1296000. 

101. Ir 1296000 solid inches of hewn timber^ bow many tons f 
A. 15. 

102. In 20 cords of wood, how many solid inches? A 
4423680. 

103. In 4423680 solid inches, how many oords of woodt 
J. 20. 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt, how many pints? 
J. 32063. 

105. In 32063 pints, how many bushels ? A, 500 bn. 3 pks. 7 
qts. 1 pt. 

lOa In 20 tuns of wine, how many gills ? A. 161280. 

107. In 161280 gills of wine, how many tuns ? A. 20. 

lOa In 360 years, 300 days, 20 hours, 50 minutes, and 37 
seconds, how many seconds ? A. 11386731037. 

109. In 11386731037 seconds, how many years ? «fL 360 yrs. 
300 days, 20 hours, 50 minutes, and 37 seconds. 

IfQ. In 8 signs of the Zodiac, how many seconds! A 
864000. 

ill. In 20 purses, each containing 21 guineas, how many 
shillings, pence, and farthings? A. 11760 s. 141120 d. 5644W) 
iar. 

112. In 5 ingots of silver, each 5 lbs. 6 oz. 20 grs., how many 
grains ? A, 158500. 

113. In 239130 grains, how many ingots, each 6 lbs. 11 oz. 16 
grs.? A. 6. 

114. A lady sent a tankard to a silversmith, that weighed 5 
lbs. 3 oz., and ordered it to be made into spoons, each to weigh 
2 oz. 2 pwts. ; how many spoons did it niake ? A. 30. 

115. A goldsmith, having 15 ingots of s\\v«,^«ieV^t\^N»% 
#/e» 7oz. SpwttL, which he wishes to make VntoXwwXa^^^"^*- 
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8 oz., tankards of 1 lb. 10 oz., salts of 11 oz., and spoons of 1 oz. 
15 pwts., and of each an equal numberi how many will there be 
of each sort ? ' 

Bring 2 lbs. 8 oz., 1 lb. 10 oz., 11 oz., and 1 oz. 15 pwts., into 
Pennyweights; add them ap for a divisor; then bring 2 lbs. 7 
oz. 3 pwts., into pennyweights, multiply by 15 for a dividend, 
divide, and the quotient will be the answer. A, 7. 

116. In 26880 lbs. of sugar, how many hhds., each 12 cwt. % 
A, 20. 

117. How many barley corns will reach round the globe, it 
being 360 degrees ? A, 475580f600. 

118. In running 300 miles, how many times will a wheel 9 
feet 2 inches in circumference, turn round 1 A, 172800. 

119. In 172800 turns of a wheel measuring 9 feet 2 inches, 
how many miles ? A, 300. 

120. How many times will a wheel, which is 15 feet 9 inches 
in circumference, turn round in going from Providence to Nor- 
wich, it being 45 miles 1 A. 15085+. 

121. A farmer rents a plantation of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are there in the 
remainder ? A. 32000. 

122. In a lunar month, of 27 days^ 7 hours, 43 minutes, 5 
seconds, how many seconds ? A, &60585. 

123. How many seconds is it from the birth of our Saviour to 
Christmas, 1828, allowing the year to contain 365^ days, or 365 
days 6 hours ? A. 57687292800. 

124. When a person is 21 years old, how oaany seconds old is 
he? A. 662709600. 

125. It is supposed the wars of Bonaparte, in 20 years, caused 
the death of 2000000 of persons ; how many was this per hour, 
allowing the year to contain 365 days 6 hours % A.\ 1 JyV»V» - 



COMPOUND ADDITION. 

V XXX. 1. William bought an arithmetic far 2 8. 6d., 
and an inkstand for 6 d. ; how many shillings did both cost ? 

2. Harry purchased a vest ; the cloth and making cost 5 s. 
the buttons 9 d., and the thread 3 d. ; how much did the vest 
cost? 

3. William, HarrV) and Thomas ^llieTed some nuts ; and 
ffhen they measmea them it Vraa IotlsA 1i!ti'aX^''^i^^asfL \aii ^ 
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qU. and 1 pt, Harry 3 qts. 1 pt, and Thomas 2 qts. ; ho0 
many pecks did they gather in all ? 

4. HoTv many pecks are 3 qts,+l qt.4-4 qts. ? 

6. How many yards are 2 qr8.-f-3 qr8.+3 qrs. ? 

6. How many gallons are 1 qt.-f 2 qts.-f-l qt. ? 

7. How many pence are 1 qr.+3 qre.-l-l qr. ? 

8. How many shillings are 3 d.-|-8 d.-f 1 d. ? 

9. How many pounds are 10 8.4-I8 s.-|-12 s. ? 

10. How many hours are 50 m.+20 m.-|-10 m. ? 

11. How many feet are 4 in.+lO in.-j-H in. ? 

12. How many minutes in 45 sec.4-15 sec.-^lO sec. ? 

13. How many pounds in 8 oz.-f-12 oz.4.12 oz. ? 

14. How many bushels in 1 pk.4-3 pks.-f-2 pks. ? 

15. Sold a Vir^l, that cost me 12 s. 6 d., so as to gaiik i s 
S d. ; how much did I get for it ? 



Q. What Is this, which yon have now been" doing, called 1 

A. Compound Addition. 

Q. Why do you call it Compound 1 why not Simple Addition 1 

A. Because there are more denominations than 
one. 

Q. What do yon mean by more denominations than one 1 

A. Shillings, pence, &c., in one sum; pecks, quarts, 
pints, &c., in another sum. 

Q. What, then, is the collecting nomben of difibrent denominations Into 
sum called? 



A. Compound Addition. 

Operation by Slak illustrated. 

1. A man bought a cart for 6 £ 12 s. 3 d., a load of hay lor 
3 £ 9 s. 7 d., and a cow for 4 X 4 s. 1 d. ; what did he pay for 
the whole 1 

Q. How do you write the numbers 
down') 

Jt, Pounds under pounds, shillings 
under shillings, &c. 

Q. How do you get the 11 d. in the 
answer 1 

Ji, I find, by adding up the column 
of pence, that it makes 11 d.., which I 
write under the coVumiL ol '^taicf^ 

Q. H0Wd0 30U«,«l\^<^^^DSki^^3Gk'^ 



OPERATION. 
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A, Addin^p the colmnn of shillings, I fisd it makes 35 s. m 
1 £ 5 s. (for 20 & in ^, 1 time, and 5 over), writiDg the5s. under 
the colamn of shillings. 

Q- What is to be done with the 1 £A 

A. I must, of course, add pounds to pounds, and, to do this, 
I join, or carry, it to the next colamn, which is pounds. 

Q. How do yon get the 14 £ 1 

A. Adding up the colunm of pounds makes 13 pounds, and 
1 £ (to carry) makes 14 X. 

From these illustrations we derive the following 
<t. How do yoa place the nnmlien to be added 1 

A. Pounds under pounds, shillings under sbiUingSy 
drains under drams, &c. 

Q, At which hand do you Iwgin to add 1 

A, At the right. 

<2, How do yon add np the first rolnnm 1 

A, As in Simple Addition. 

Q. What do yon divide the amount by ? 

A, By as many of this denomination as make one 
of the next higher, as in Reduction. 

Q. What do yon do with the remainder 1 

A, Write it underneath. 

Q. What do yon carry to the next column 1 

A, The quotient. 

Q. How long do you proceed in this way 1 

2L. Till I come to the last column. 

Q. How do yon proceed with this 1 

A, Add it up, and set the whole amount down as in 
8imple Addition. 

Paoor. Q. What la the proof 1 

A. The same as in Simple Addition. 

More Exercises for the Slate, 

% Bought a cart for 3 £ 15 s., a plough for 18 s., how much 
did both cost t ^ 3 £ 13 s. 

3. Bought a coat for 5 £ 6 s., a watch for 1 £ 19 s. ;' how much 
did they come to 1 A, l£5s, 

4. A man bought one load of hay for 6 £ 3 s., and another 
y&r 7£ Id s. 6 d. : how much did he give for both 1 A, 13£ 
18 s. 6 d. 

& Sold an ox for 10 £15a.6d.,«LCo^ioT^£\^i.\\^% 
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hurse for 12 £ 6 s. 4 d. ; how much money did I receive 1 JL 
30X1 s.9d. 

6. Bought of a grocer 3 gals. 2 qts. of rum, 5 gals. 3 qts. of 
gin, and 4 gals. 1 qt. of molasses ; how many gallons did I buy 
ui aU ? A* 13 gals. 2 qts. 

7. Sold 4 hhds. of molasses, the first of which contained 42 

rils. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the third 50 gals, 
qts., and the fourth 55 gals. 1 qt 1 pt., how much was sold in 
all ? A, 213 gals. 3 qts. 1 pt. 

> 8. A grocer sold 4 hhds. of sugar, weighing as follows ; the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. a qrs. 10 lbs., the third 
9 cwt. 1 qr. 15 lbs., the fourth 7 cwt. 1 qr. 10 lbs.; what did the 
whole weigh ? wl 29 cwt. 2 qrs. 21 lbs. 

9. A merchant bought 4 pieces of cloth, the first containing 
30 yds. 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third 2§ 
yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards did he 
buy in all ? .>^. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pW. 6 qts. 
At a fourth; how many bushels did he buy in all 1 A. 21 bu. 3 
pks. 5 qts. 

11. A man bought two loads of hay, one weighing 19 cwt 1 
qr., and the other 18 cwt 2 qrs. ; how much did both weigh? JL 
37 cwt 3 qrs. 

12. A man travelled in one day 27 miles, 3 fur., in another 
day 30 m. 2 fur. 25 rods ; how far did he travel in all ? .A. 57 
m. 5 fur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contained 

4 cwt 3 qrs. 18 lbs., the second 3 cwt 1 qr. 5 lbs., and the third 

5 cwt qr. 24 lbs. ; what was the weight of the whole ? .A. 13 
cwt 1 qr. 19 lbs. 

14. A man has 3 farms; the first containing 150 acres, 3 
roods, 25 rods ; the second, 200 acres, 1 rood, 15 rods ; and the 
third, 100 acres, 1 rood, 10 rods ; how many acres has he in all I 
A. 451 acres, 1 rood, 10 rods. 

15. William resided in Providence, his native place, till he 
was 15 yrs. 6 mo. 4 days old; he then went to Boston, where he 
resided 7 yrs. 2 mo. 2 da. ; from Boston he emigrated to Salem, 
where he remained 4 yrs. 3 da. ; from Salem he went to Ports- 
mouth, and resided' there two years precisely : now how 
much time did he spend in these places in all ? Jif . 28 yrs. 8 m. 
I w. 2 d. 

16. A man brings to market 3 loads of wood ; the first con- 
taining 1 cord, 64 feet, 864 in. ; the second 2 cord.<^, 63 ft. 64 in. ; 
and the third 1 cord, 60 A. 931 in. ; how much did he bring im 
all '^ A.b cords, 60 ft, 131 inches. 

JZ A goldsmith bougrht 4 ingots of silvet, vYie ta^ oi NHXsasiS 
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weighed 8 lbs. 3 oz. 12 pwts., the second 5 lbs. 4 oz. 5 pwts., the 
third 6 lbs. 10 oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pvirts.; 
what was the weight of the whole ? A. 27 lbs. 5 oz. 3 pwts. 

18. James is 10 yrs. 2 mo. 3 wks. 4 da. old, Thomas is 11 yn. 
11 mo. 5 da. old, Rufus is 9 yrs. 10 mo. old, Harry is 14 yrs.pld; 
what is the sum of all their ages ? A,4& yrs. 2 da. 

0:^ By multiplying the aniwers to the following sums by 8; the true an 
ewers may be obtained. 

JVote.— It will be well for the learner, not only in this, but in all rules, to 
prove his results, when practicable. 

19. Add together 17 £ 13 s. II d. 1 qr., 13 £ 10 s. 2 d. 2 ors^ 
10 £ 17 s. 3 d. 1 qr., 7 £ 7 s. 6 d. 2 qrs., 2 £ 2 s. 3 d. 2 qr^, 18 £ 
17 s. 10 d. 2 qrs. ^fl. 35 £ 4 s, 6 d. 3 qrs.x2. 

20. Add together 46 £ 16 s. 5 d. 1 qr., 2 £ 8 s. 9 d. 2 qrs., 58 £ 
16 s. 10 d. 1 qr., 316 £ 15 s. 8 d. 2 qrs., 651 £ 18 s. 9 d. 2 qrs., 
405 £ 16 s. 5 d. -iJ. 741 £ 6 s. 6 d.x2. . 

21. Add together 30 £ 10 s. 3 d. 2 qrs.,^4 £ 9 s. 8 d. qr., 1 £ 
s. 1 d. 2 qrs., 2 £ 8 s. 7 d. S ars., 42 £ 9 s. 6 d. 2 qrs., 28 £ 5 s. 
4 d. 2 qrs. A, 59 £ 11 s. 9 d. 3 qrs.x2. 

22. Add together 15 lbs. 10 oz. 18 pwts. 22 grs., 3 lbs. 3 oz. 15 
pwts. 20 grs., 7 lbs. 7 oz. 18 pwt5. 13 grs., 5 lbs. 8 oz. 13 pwts. 
16 grs., 3 lbs. 6 oz. 9 pwts. 6 grs., 6 oz. 10 pwts. 1 1 grs. A. 18 lbs. 
4 oz. 3 pwts, 8 grs.x2. 

23. Add together 2 cwt. 3 qrs. 27 lbs., 1 cwt. 2 qrs. 16 lbs., 
3 cwt. 1 qr. 25 lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt. 2 qrs. 14 lbs., 5 
cwt. 1 qr. 15 lbs. A. 10 cwt. 3 qrs. 12 lbs. 8 oz.x2. 

24. Add together 70 yds. 2 qrs. 1 na., 12 yds. 1 qr. 1 na., 9 yds. 

qr. 1 na., 40 yds. 2 qrs. 1 na., 56 yds. 1 qr. 1 na., 48 yds. 1 qr. 

1 na. A. 118 yds. 2 qrs. 1 na.x2. 

25. Add together 1 pk. 6 qts. 1 pt., 2 pks. 5 qts., 1 pk. 4 qts., 
1 pk. 3 qts. 1 pt, 2 pks. 5 qts., 3 pks. 4 qts. pt. A. Q pkSi 
6 qts. pt.x2. 

66. Add together 38 gals. 2 qts. 1 pt. 2 gi., 16 gals. 1 qt. 3 gi., 
20 gals. 2 qts. 1 pt. 1 gi., 18 gals. 1 qt. 1 pL, 7 gab. 1 qt. 2 gi., 
30 gals. 2 qts. 1 pt A, 66 gals.x2. 

27. Add together 80 lea. 1 m. 5 fnr. 30 po., 50 lea. 2 m. 6 fur. 
20 po., 40 lea. 1 m. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po., 70 
lea. 1 m. 3 fur. 10 po., 60 lea. 2 m. 2 fur. 4 po. A. 167 lea. na. 
2fur.32po.x2. 

28. Add together 367 acres, 2 roods, 30 rods; 815 acres, 1 
rood, 16 rods; 40 acres, 2 roods, 20 rods; 60 acres, 2 roods, 30 
rods. A. 642 acres, roods, 28 rods, x 2. 

29. Solid measure. Add together 12 fee. 1335 inches; 15 
feet, 1615 inches ; 2 feet, 755 inches ; 13 feet, 1283 inches. A. 
22 feet, 766inches,x2 

30. Add together 20 yra. 36^ di. ^^ \i. ^^ m. ^v^ ^^c^ ^^ ^jw.. 
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40 da. 10 h. 30 m. 20 sec, 12 yrs. 110 da. 13 h. 16 sec, 13 yrs. 8 
da. 10 h. 20 m. 14 sec, 7 yrs. 20 da. 8 h. 10 m. 12 sec A. 36 yrs. 
271 da. 19 hr. 25 m. 46 sec X 2. 

31. Add together 11 S. 29° 16' 59", 20«» 45' 11", 8 S. 3« 10' 
50", 3 S. 10° 6' 10". A. 12 S. 1° 39' 35" X 2. 
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V XXXI. 1. William had 2 qts. of walnuts, and gaTe 
James 1 pt ; how many had he left ? 

2. James, owing Rufus 1 s. 6 d., paid him 6 d. ; how mach 
did he then owe ? 

3. Thomas bought a knife for 9 d., and sold it for 1 s. 6 d. ; 
how much did he make by the trade ? 

4. Harry and Rufus purchased 3 qts. of walnuts ; Harry 
paid so much towards them, that he is entitled to 2 qts. 1 pt * 
now, what is Rufus's part ? 

5. A servant, returning with a two gallon jug of molasses, 
perceived that it had leaked out some considerable, and, w^ish- 
mg to know how much, by emptying it into a 6 quart and 1 
pint measure, found it exactly filled me measure ; how much 
bad leaked out ? 

6. From 1 gallon take 3 quarts. 

7. From^ gills take 2 pints. 

8. From 1 ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 

12. From 2 q^iarters take 20 pounds. 

13. From 3 weeks take 7 days. 



Q. What is this, which yoa have now been doing, called 1 

A, Compound Subtraction. 

O. What, then, is the taking one number ftam another, of dlibraiit cb 
auflunations, called 1 

A, Compound Subtraction. 

^. Wherein does Componnd differ ilrom Simple Subtraction 1 

A, Simple consists of only one denomination. \ Com- 
pound, of more than one, 

9 
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Operation by Slate illustrated. 



OPERATION. 

4 4 

yds. qre. na. 

10 2 3 
7 3 2 



J. A merchant bought a piece of cloth containing 10 yds. S 
qrs. 3 na., and sold 7 yds. 3 qrs. 2 na. ; how much had he left 1 

Q. In this example, how are the num- 
bers written down 1 

A. The less under the greater, with 
nails under nails, quarters under quarters, 
&c., as in Compound Addition. 

Q. How do you get the 1 na. in the 
answer 1 

Ans, 2 3 1 ii. I begin with nails, the least denomi- 

nation, and say, 2 na. fi;om 3 aa. leaves 1 na. 
Q. How do you proceed to get the 3 qrs.1 
A, I cannot take 3 qrs. from 2 qrs., but I can borrow, as in 
Simple Subtraction, 1 yd.=^ qrs., from the yards; then say, 
4 qrs. joined or added to the 2 qrs. (the lop figure] makes 6 
qrs., from which taking 3 qrs. leaves 3 qrs. 

Q. But suppose that, instead of adding first, we subtract first, 
how would you proceed 1 

A, Taking 3 qrs. from 4 qrs. (borrowed) leaves 1 qr., and 9 
qrs. makes 3 qrs. 

Q. How do you get the 2 yds.1 

A, I must carry 1 yd. (for the yard which I borrowed) to 7 
yds,, making 8 yds., which subtracted from 10 yds., leaves 9 
yds. 

From this example we derive the following 

Q. How do you write the namben down 1 

A, The less under the greater, placing each denom- 
ination as in Compound Addition. 

Q. With which denomination do yon begin to subtract 1 

A, The least denomination. # 

Q. How do you subtract each denomination? 

A. From the denomination above it, as in Simple 
Subtraction. 

Q. If the lower number in any denomination be greater than the appet, 
bow do you proceed 1 

A, Borrow as many units as make one in the next 
higher denomination, from which subtract the lower 
number. 

Q. What must the remahider be added td 1 

A. The upper number. 

^ How many 4io yon etsrybiiuBlkcaaM^ 



COMPOUND SUBTRACTION. 
A One. 

Q Howdoyoarabtmctthelastdenominatloiil 

A. As in Simple Subtraction. 

Pkoop. Q. How do yoa prove the operation t 

A By adding the Remainder and Subtrahend to- 
gether, as in Simple Subtraction, the amount of which 
must be equal to the Minuend. 

Mort Exercises for tke Slate, 

2. If, from a piece of cloth containing 10 yds. 2 qrs., yon cm 
»ff 2 yds. 2 qrs., how much will there be left % A. Q vas. 

3. A bought of B a bushel of barley for 8 s. 6 d. ; he gave B 
1 bo. of rye, worth 4 s. 3 d., and paid the rest in money ; how 
much did he pay 1 il. 4 s. 3 d. 

4. A bought of B a bale of cotton for 20£ 4 s., and B bought 
of A 4 tierces of rice for 15£ 18 s. ; A paid B the rest in 
money ; how much did he pay 1 il. 4£ 6 s. 

&. A man bought a wa^on for 6£ 10 s., and sold it for 12£ 
18 s. ; how much did he make by the trade 1 A. 6£ 8 s. 

6. A man bought one load of hay for 4£ 10 s., and another 
for &£ 15 s. ; how much more did he giye for one than the 
other 1 A. l£5s. 

7. A man bought two loads of hay, one weighing 18 cwt. 3 
qrs. 25 lbs., and the other 17 cwt. qr. 26 lbs.; how much did 
one weigh more than the other 1 A. 1 cwt. 2 qrs. 27 lbs. 

8. A merchant bought a piece of broadcloth, containing 40 
Tds., from which he sold 36 yds. 1 qr. 2 na.; how much did he 
nave leA 1 3 yds. 2 qrs. 2 na. 

9. A grocer bought a hhd. of rum, containing 65 gals., and 
by accident 2 gals. 2 qts. 1 pt. leaked out ; how many gallons 
did he haye leA 1 A. 62 gats. 1 qt. 1 pt 

lOi A merchant bought a Quantity of com, weighing 20 cwt. 

9 qrs. 15 lbs., of which he sold 10 cwt. 3 qrs. 12 lbs.; how much 
had he left 1 A, 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt 1 gi. of rum from a 
hhd. containing 54 gals. 2 qts. 1 pt 2 gi.; how much had he 
leA 1 A. 43 gals. 3 qts. pt. 1 gi. 

12. If, from a box of butter, containing 20 lbs., there be sold 

10 lbs. 8 oz., how much will there be left 1 A. 9 lbs. 8 oz. 

13. If, from a field, containing 40 acres, 2 roods, 20 poles, 
there be taken 19 acres, 3 roods, 30 poles, how much will theie 
be lefl 7 A. 20 acres, 2 roods, 30 poles. 

14. William engaged himself in a store for 3 yrs.; after 
having stayed 2 yrs. 2 mo. 2 w. 2 d., how much longer had he to 
•tay % A. 9 mo. 1 w. 5 d. 

J& A fanner, bstving raised 40 bu. of com^^e^SI&VQu^T^ 
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for his own use, and sold the rest ; how much did he sell 1 A» 
16 bu. 2 pks. 

16. A farmer made in one year, from his orchard, 200 bblsi 14 
gals, of cider, of which he sold precisely 118 bbls. 3 qts. 1 pt.; 
how much had he leA for his own usel A. 82 bbls. 13^ gals. 1 pt. 

17. If, from a parcel of wood, containing 40 cords and 64 feeL 
there be sold 39 cords and 32 feet, how much will there be left ? 
it. 1 cord 32 feet. 

18. The distance lh)m Providence to Norwich is 45 miles; 
now, when a man has travelled 30 m. 7 fur. 20 rods of the dis- 
tance, how much further has he to travel 1 A* 14 m. 20 rods. 

19. From 14£ 15s. 6d. 2 qrs. take 12£ 15s. 6d. 3qrs. A. U 
198. lid. 3qrs. 

20. From 1j£ take 2 s. A. 18 s. 

21. From \£ take 2 d. A, 19 s. 10 d. 

22. From 1£ take 2 qrs. A 19 s. 11 d. 2 qrs. 

23. From 1 lb. take 19 grs. A 11 oz. 19 pwts. 5 grs. 

24. From 1 ton take 10 oz. A. 19 cwt 3 qr. 27 lb. 6 ok, 

25. From 1 lb. take 15 grs. A 11 oz. 19 pwts. 9 grs. 

26. From 1 yd. take 2 qrs. A. 2 qrs. ^ 

27. From 1 bu. take 1 pt. A, 3 pks. 7 qts. 1 pt, 

28. From 1 yd. take 1 b. c il. 2 h. 11 in. 2 b. c. 

29. From 1yd. take 1 in. A 2 ft 11 in. 

30. From 1 sq. yd. take 3 sq. it A. 6 sq. A. 

31. FrOm^nOn | ^^j^^ ^ ^^^^ ^ gg ^y^ ^ jg^ ^y^ y^ 

32. From 1 yr. take 12 hr. A,\V mo. 3 w. 6 da. 12 h. 

33. From 12£ 2 qrs. take 6 d. A, 11£ 19 s. 6 d. 2 qrs. 

34. From 10 cwt. 10 oz. take 5 drs. A 10 cwt 9 oz. 11 drs. 

35. From 1 E E.2qrs. take 3 na. ii. 1 E. E. 1 qr. 1 na. 

36. From 8 gals. 3 gills take 1 pt. A, 7 gals. 3 qts. 1 pt 3 gi 

37. From 12 m. 15 rods take 3 fur. A. 11 m. 5 fur. 15 roda. 

38. From 1 mo. 2 h. take 45 m. AA mo. 1 h. 15 m. 



COJMPOUND MULTIPLICATION. 

IT XXXII* !• If one knife cost 9 d., how many sbl- 
lings will buy 2 knives ? Will buy 4 ? Will buy 6 ? Will 
buys? Will buy 12? 

2. William, having a basket that would hold 1 qt 1 pt. 
£]led it with nuts ; how many qts. can be put in a basket that 
will hold twice as.mucli) % timiea aa much? 4 times as 
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3. At 1 8. 6 d. a bushel, how many shillings will 2 bushels 
0/ apples cost ? Will 4 bu. ? Will 6 bu. ? Will 8 bu. ? 

4. Multiply 2 8. 6 d. by 2. 

5. Multiply 2 pwts. 12 grs by 2. 
6 Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20 m. 20 sec by 3. 

9. How many pence in 2 times 2 farthings ? 4X2 ta» 
things, or 2 qrs. ? 4X3 qrs. ? How many shillings in -2 
limes 6 d. ? 2 X 12 d. ? 4 X 6 d. ? 6 X 12 d. ? 8 X 3 d. ? 
4X7d.? 3X5d > 8X12d.? 

10. How many pounds in 4 tunes 10 s.? 3X10 8.' 
4 X 6 8. ? 

Operation by Slate illustrated, 

1. A merchant bought 5 yards of cloth for £2 6 s. 1 d. 3 qrs 
per yard ; what did the whole cost ? 

Q. How do you get the 3 qrs. 
in the answer 1 

A. 5 times 3 qrs. are 15 qrs. 
=3 d. 3 qrs., writing down the 
3 qrs. and .carrying 3d. as in 
Compound Addition. 

Q. How do you get the 8 d.1 

A. 5 times 1 d. are 5 d., and 3 
d. (to oarry) makes 8 d. 



OPERAIION. 

SO 12 4 

JS 8. d. QfS. 

2 6 13 
6 



Asia. iSll 10 8 3 

Q. How do yon get the 10 s.1 

A. 5 times 6 s. are 30s.=sl£ 10 s., writing down the 10 s. and 
carrying the IX. 
Q. How do yon get the 11X1 
A, 5 times 2£ are 10£, and l£ (to carry) makes 11£. 

From these illustrations we derive the following 
Q. With which denomination do yoa begia to maltiply t 

A, With the lowest. 

Q. How do yoa multiply that, and each denomination 1 

A, Separately, as in Simple Multiplication. 

Q. How do you divide each prodnct, and cairy 1 

A. As in Compound Addition. 

Paoor. Q. What is the proof 1 

A, As ID Simple Multiplication 
9* 
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More Exercises for the Slate 

S. At 5 s. 6 d. a gallon, what will 2 gabs, of ram cost 1 A 
lis. 

3. At 2 s. 6 d. 1 qr. a quart, what will 2 qts. of brandy cost T- 
5-0-2. What will 3 qts. 1-7-6-3. What wiU 4 qts.1-10-1. W hat 
will 5 qts.l-12-7-L What will 6 qts.1-15-1-2. il. 2£ 10 s. 5 d. 

4. How mnch wine in 7 bottles, each containing 2 qt^:. 1 pt 2 
rills 1-4-3-0-2. How mnch in 8 bottles 1-^-2. In 9T-6-0-1-? 
In 101-6-3-1. In 111-7-2-0-2. A. 30 gals. 3 qts. 1 pt 2 gills. 

5. What is the weight of 3 doz. silver spoons, each dot. 
weighing 2 lbs. froz. 12 pwts. 3 grs 1-7-7-16-9. What will 4 doJL 
weigh 1-10-2-8-12. What will 5 doz.1-12-9-0.15. What will 6 
doz.1-15-3-12-18. A, 45 lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of hay, each load wei|;hing 1 T. 10 cwt & 
qrs. 20 lbs. 5 oz. 15 drs. ; what was the weight of the whole %• 
6-2-2-25-7-12. What would be the weight of 5 load 1-7-13-1-17- 
13-11. Of 11 loads 1-16-17-2-0-1-5. Of 12 loads 1-18-84)-20-7-4 
A. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 far. a day, how far' will a ves* 
sel sail in 6 days 1-220-2-2. In 15 days 1-551-2-5. In 10 days 1- 
367-2-6. In 9 days 1-331-0-3. A, 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale containing 12 pieces, each 
piece 27 yds. 1 qr. 2 na., how many yards 1 A. 2628 yds. 



COMPOUND DIVISION. 

t XXXni. 1. William had 2 qts. 1 pt. of walnut^ 
which he wished to divide equally among his two Iittl« 
brothers ; how many must he give each ? 

2. James bought 2 books for 2 s. 6 d. ; how much did he 
pey apiece ? 

3. If you pay 1 s. 6 d. for 2 inkstands, how many shillingt 
woold that be apiece ? 

4. A man bought 4 lambs for 6 shillings ; bow many penct 
did he pay apiece ? 

6. William has 3 pks. 4 qts. of walnuts, nrhich he wisher 
to put into 4 little baskets, each of whica ^«^ hold 7 qts. . 
will his baskets hold all his walnuts, or not ? and inform m( 
how yoa do it 

0. 8 men haye 4 gals. 2 qts. of dder iUowed them em) 
daj; bow much ii that apiece ) 



1 
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7. How many pence is ^ of 1 s. ? J of 2 s. ? J of 3 s. ? 
oflfi. 6d.? j^ of Is. 3d.? |ofls. 6d, ? iof2s. 6d. > 
of Id.? i of 1 d. 2 qr& ? 



P\ What is this, which you have now been doing, callea 1 

A, Compound Division. 

Q. Wherein does it differ from Simple 1 

A, Simple consists of only one denomination ; Com- 
pound, of more than one. 

d. What, then, is the process called, by which we find how many timet 
one number is contained in another of different denominations 1 

A, Compound Division. 

Operation by Slate illustrated. 

1. A man bought 2 loads of hay for 15£ 3 s. 8 d., how much 
was that a load 1 

Q. How do you get the 7£ in the 
answer ? 

A. I begin as in Short Division of 
whole numbers, and say, 2 is con- 
tained in 15£, 7 (£) times, and £1 
over, writing down the 7 times. 

Q. What do yon do with the 1£ 
over? 

A, 1£=20 s. which I join or carry to the 3 s., making 23 s. 

Q. How do you proceed then, to get the 11 s. 1 

A. I say, 2 in 23, 11 times, and Is. over, writing down thf 
1 1 s. underneath ? 

Q. How do you get the 10 d.1 

A, The 1 s. over being equal to 12 d., I join or carry it to 8 d., 
making 20 d. ; then, 2 in 20, 10 times. 

From these illustrations we derive the following 

RUIiE. 

Q. At which hand do you begin to divide, and how do yoa proceed 1 

A, With the highest denomination, and divide as in 
Simple Division. 

Q. If yoa have a remainder, how do yoa proceed 1 

A. Find how many of the next lower denomination 
this remainder is equal to, which ad4 Vo \\v"ei XkKxX. ^'^- 
oomination ; after which divide as lu -wYvo^ft xwss^iwv 



OPERATION. 

SO 13 
jC ♦ 8. d. 

2)15 3 S 

Ans, £1 11 10 
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PKOor. Q. What ig the proof 1 

A. The same as in Simple Division. 

More Exercises for the Slate, 

2. If 8 tons of hay cost 40je 14 s. 8 d., what will 1 ton co&tf 
A. 5je 1 s. 10 d. 

3. If 11 gals, of brandy cpst 5£ 16 s. 5 d., what will 1 gallon 
cost ? A. 10 s. 7 d. 

4. If a man spend 60 X 13 s. 4 d. a week, how much is that a 
day ? A, 8£. 13 s. 4d. 

5. If 1 cwt of rice cost 2£ 6 s. 8 d., what will 1 lb. cost% A. 
0£ s. 5 d. 

6. You have 31£ 9 s. 6 d. to be divided equally among 2 men, 
how much would it be apiece 1-16-14^. How much would it 
be apiece to be divided among 3?-10-9-10. Among 6?-5-4-ll. 
A. 3l£9s. 6d. 

7. Will you divide 2 gals. 2 qts. by 4 ?-0-2-l. By 5 1-0-2 
By 10 1-0-1. By 2 1-1-1. A. 2 gals. 2 qts. 1 pt. 

8. Will you divide 96 acres, 2 roods, 16 rods, by 7l-13-b^. 
By 8 1-12-0-12. By 12 l-S-O-a A. 33 acres, 3 roods, 28 rods. 



Questixms to Exercise the foregoing Rules, 

1. What is the sum of the following numbers, viz. one, two 
thousand, thirty thousand, four millions, twenty-thousand, nin<i- 
teen, four hundred millions 1 A. 404052020. 

2. Bought a coat for 15 dollars, a vest for 1 dollar 37| cents, 
a pair of boots for 6 dollars 12|| : what did the whole cost me ^ 
A, 122,50. 

3. Bought a horse for $75, and sold him for 37j^ cents less 
than he cost me ; what did I get for him 1 A* $74,62,5. 

4. What will 3200 yards of tape come to, at 6 J cents, or Y]k 
of a dollar, a yard 1-200. At 12^ cents, or i of a dollar 1-400. 
At 25 cents, or { of a dollar 1-800. A. $1400. 

5. How many yards in 31557600 rods 1 A. 173566800. 

.6. How many years in 31557600 seconds, allowing the yeja 
contain 365J days 1 A. 1 year. 

7« At 4 cents a gill, what will 1 tun of wine cost 1 A, 
3SS,56. 

8. How much wine can be bought for $322,56, at 4 cents a 
•in A. Itun. 

9, How many rods in 1100 yds. 1 In 3300 yds. 1 A, 800 rods 
/a How many dollars in 300£ ^ \tx ^^^£ % A. %AftQQ. 

//. Reduce 5je 17 s. 6 d. to tanVivTiSs'^ A, ^ft^a IwfCocasL'^ 



/ 
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13. How man^ pounds in 5640 farthings 1 il. 5£ 17 s. 6d. 

13. Multiply 3600 by 25^. A. 90600. 

14. What will 1 ton of clover seed cost, at 5 mills an ounce f 
A, $179,20. 

15. At 2 cents an inch, what will 1 yard of cloth cost ? A. 
72 cents. 

16. Reduce 1 tun to gills. A. 8064 gills. 

17. Reduce 20 bushels to pints. A 1280 pints. 

18. Reduce 4 tons to drams. A. 2293760. 

19. How many barley corns will reach across the Atlantic 
Ocean, allowing it to be 3000 miles. A. 570240000. 

20. How many times will a watch click in 20 years, if it 
click at the usual rate of 60 times a minute 1 A. 631 152000. 

21. A father left legacies to his children as follows: to 
Thomas 75£ 14 s. 6 d., to William 3 times as much as Thomas, 

to his daughter Mary \ as much as Thomas, and to Susan, his 
voungest child, as much as ail the rest, lacking 20j£ 13 s. 8 d.: 
bow much did each receive ? A. William 227£ 3 s. 6 d., Marv 
13£ 12s. 5d., Susan 294£ 16s. 9 d. 



Mr. Charles Testy 

To Lewis F Child, Dr. 

1827. 

Jan. 1. To 3 yds. Linen Cloth, at 1 s. 6 d. a yard. 

" 15. " 1 ton of Hay, at 4 s. 6 d. a hundred, 
Feb. 2a " 25 bushels of Rye, at 3 s. 9 d. a bushel. 
Mar. 9. " 3 Cows, at 5je 10 s. a head, - - - 



» 25£18s. 3d. 

Halifax, April 1, 1827. 

Received payment, 

Lems P. ChMld. 



FRACTIONS. 

t XXXIY. 1. If one third (i) of an apple cost 2 centd» 
what will a whole apple cost ? 

2. If one third cost 3 cents, what will a whole one cost i 
If one third cost 4 cents, what will one whole apple cost? 
If one third cost 6 cents' «8 cents) 9 cecAaX "l^ ^^wv^k^ 
30 cepti i 100 cents ? 
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8. If you pay 3 cents for one fifth (^) of an orange, wha* 
will a whole orange cost ? 

4. If you pay 2 dollars for one eighth (i) of a ticket, what 
will a whole ticket cost ? 

Q. How many halves to an apple, or anything ? 

Q. How many thirds ? Fifths? Eighths? Sixteenths; 

Q, When an apple, or anything, is divided into two equal 
parts, would you call one of these parts a half or a third f 
Into 3 equal parts, what is one part called? 

Q. Into 4 parts, what is 1 part called ? 

Q. Into 5 parts, what is 1 part called ? 

Q. Into 8 parts, what is 1 part called? 

Q. Into 8 parts, what are 2 parts called ? 

Q. Into 8 parts, what are 5 parts called ? 

Q. When an apple, or anything, is divided into two equal 
parts, how ^Jirould you express one part, on the slate, in 
figures. A. I set the 1 down, and draw a line under it; 
then write the 2 under the line. 

liCt me see you write down in this manner, on the slate. 
One half. One third. One fourth. Out fifth. One sixth. 
Two sixths; Three sixths. Three eighths. Eight twelfths. 



Q. What are such expressions as these called 1 

A, Fractions. 

O. When, then, any whole thing, as an apple, a unit, &c., is broken m 
Avided into equal parts, what are these parts called 1 

A* Fractions. 

Q. Why called fractions 1 

A, Because fraction signifies broken. 

Q. Yon have seen, that, when any whole thing is divided into 3 part% 
these parts are called thirds ; into 4 parts, called fonrths : what, then, does 
the fraction take its name or denomination from 1 

A", From the number of parts into "which anything 
is divided. 

Q. When an apple Is divided into 6 parts, and you are desirous of giTinf 
away 5 parts, how would you express these parts 7 

. Q. What is the 6 (hi |^) called ? 

A, The denominator. 

Q. Why so called ? 

A. Because it gives the ^name or denonGiination to 
tho parts. 
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Q. What is the 5 (In ^) caUed 1 

A, Numerator. 

^. Why 80 called ? 

A, Because it numerates or numbers the parts. 

^. Which is the numerator, then 1 

A. The number above the line. 

^. Which is the denominatcMrt 

A. The number below the line. 

Q. What, then, does the denominator show 1 

A. The number of parts a unit, or anything, is 
divided into. 

Q. What' does the numerator show 1 

A, How many parts are taken, or used. 

Q. In the expressions J^, -j^, j^y ^, which are the namerator8,an( 
which are the denominators 1 

Q. If yon own -i-l- of a vessel, how many parts is the vessel supposed 
to be divided into 1 and how many parts do you own t 

A, 40 parts, and I own 28 parts. 

Q. Is i of an apple more than i of it ? 

What fraction, then, is greater than ^ ? Than •}■ 1 Than ^ 1 Than 

{■ 1 Than ^ 1 What firaction is less than ^ 1 Than ^ 1 Than ^ 1 Than } t 

Q. From these remarks, what appears to be a correct defmiUcMi of frae- 
tlonsl 

A, They are broken parts of a whole number. 

Q. How are they represented 1 

A. By one number placed above another, witb a 
line drawn between them. 

Q. In Simple Division, yon recollect, that the remainder was repve 
■ented in like manner; what, then, may Justly be considered the origin of 
fiactionsl 

A. Division. 

Q. What may the nnmerator be considered 1 

A. The dividend. 

Q. What may the denominator be considered 1 

A, The divisor. 

Q. What, then, is the value of a fraction 1 

A, The quotient of the numerator divided by tht* 
denominator. 

Q. What is the quotient of 1 dollar divided aoMBg % men 1 

A. J. 

«. Wlut Is the quotient of 7 ttHM tv St 
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Q. How, then, are fractions reporesentedl 

A. By the sign of division. 

Q. What does | express 1 

b tli« diviMr. 



il. The quotient, of which j J • " 



1. If 3 apples be divided equally among 8 bo]r8, what part 
of one apple will each boy receive ? 1 apple among 8 boys 
would be i of an apple apiece, and 3 apples would be 3 
times as much ; that is, § of an apple apiece. Ans. |. 

2. If 4 oranges be divided equally among 8 boys, what 
part of an orange is each boy's part ? 1 orangey among 8 
ooys = I, and 4 oranges are 4 times as much ; that is 
|, Am. If 2 oranges among 7 boys? A. f. 9 oranges 
among 13 boys ? 20 oranges among 37 boys ? ' 

H 3. One orange among 2 boys is \ of an orange apiece; 
how much is 1 divided by 2, then? Ans. }. How much is 
1 divided by 3 ? A. ^ The quotient of 5 divided by 6 ir 

ilf. Of3by6? Of7by9? Of8byl3? Ofllbyl5? 

4. What part of one apple is a third part of 2 apples? 
A third part of one apple is |, and a third part of 2 apples 
must be twice as much ; that is, I of 1 apple. A, }. 

5. What part of 1 apple is one fourth {{) part of 3 apples? 
i of 3 apples is 3 times as much as i of 1 apple ; that is, { oi 
1 apple. A. |. 

6. What part of 1 apple is j^ of 3 apples ? -4. |. What 
part of 1 apple is ^ of 4 apples ? .i. ^. ■}- of 4 apples is 
what part of 1 apple ? Ans, -J^. 



A Proper Fractior. Q, We have seen that the denominator showi 
how many parts it talces to moke a whole or unit ; when, then, the numera 
lor is less than the denominator, is the fraction greater, or less, than a wholA 
I ing or anit 1 

A, It must be less. 

Q. What is such a fraction called 1 

A. A Proper Fraction. 

Q. How may it always be known 1 

A, The numerator is less than the denominator. 

Q. What kind of fractions are f ) f 9 j-> ^^l 
- AMlMPRortR Fraction. Q. When the numerator Is as large, or largei 
Xftoa the denominator, as, •§-, ^^, 4^ Vl\a pYoXtv, iZtoX\ScA ti«K.^!k!sa ex^fEesses 
f wboUf, nrmore than 1 whole : wb&tVa axLc\i«ktnxAaiLtaSX«^% 
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A An Improper Fraction. 

Q. How may it be known 1 

A, The , numerator is greater than the denominator 

Q. What kind of fractions are |^, ^y* , -I, &c 1 
A MiXKD NuxBKR. Q. What is a mixed number T 

A, A fraction joined with a whole number 

Q. What kind of fhictions are 15i, 16|, frc.1 

Q. What kind of fhictions are each of the following expressions, yix. 

IF XXXY, To CHANGE AN IMPROPER FrACTJION TO 

A Whole or Mixed Number. 

1. How many whole apples aie there in 6 thirds ^(f) of an 
apple ? In 8 quarters (|) ? In V •' I« V ^ In V ? In 

2. How many weeks in ^ of a week ? In ^ } In ^ ? 
InV? InV? 

3. How many pints in J gills ? In ^ gills ? In ^ gills.' 
In i|-a giJls ? 

4. How much is f of a dollar ? A. $1. Is f ? ^. 1 and 
J=lf IsV? IsV? IflV? IsV? itsV-^ 



Q. What is the finding how many whole things are contained in an im 
proper flraotion called 1 

A, Reducing an improper fraction to a whole or 
mixed number. 



1. James, by saving -^ of a dollar a day, would save in 33 
days ^ ; how many dollars would that be ? 

In this example, as W make 1 dol- 
lar, it is plain, that as many times as 
^ 16 is contained in 33, so many dollars 
it is ', 16 is contained 2 times and 1 
over ; that is, 2J^ dollars. 



operation. 
16)33 



Ans. 2^ dollars. 



RuLi. Q. What, then, is the role for reducing an improper fSraelloa to • 
whole or mixed nnmoerl 

A. Divide ih^ numerator by lYie dietLOTavxiaXst. 
10 
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More Exercises for the Sate, 

3. A regiment of soldiers, consuming 5 of a barrel of pork a 
day, would consume in 28 days V ^^ & barrel ; how many 
barrels would that be ? A, 5f barrels. 

3. A man, saving J of a dollar a day, would save in 365dayB 
*f^ ; how many dollars would that be ? A, $73. 

4. Reduce r||^ to a mixed number. A. 2(>|?ij. 
&. Reduce yV ^o a mixed number. A. 73^. 

6. Reduce V ^^ & mixed number. 

7. Reduce Yj ^ a mixed number. 

8. Reduce \J to a mixed number. 

9. Reduce ^y^j to a mixed number. A, 

10. Reduce H^ to a whole number. A. 144. 

^ XXXVI* To REDUCE A Whole or Mixed Nuih 
BER TO AN Improper Fraction. 

1. How many halres will 2 whole apples make ? Will 3 ! 
WilU? Will 6? Will 20? Will 100? 

2. How many thirds in 2 whole oranges ? In 2i ? In 2| ? 
In 3? InSi? In 8? In 12? 

3. A father, dividing one whole apple among his children, 

gave them ^ of an apple apiece ; how many children were 
there? 

4. James, by saving i of a dollar a day, found, after sevend 
days, that he had saved li of a dollar; how many Sths did 
he save ? and how many days was he in saving them ? 

5. How many 7ths in 2 whole oranges ? In 2^ ^ In 2^ ? 

la 8|? 

This rule, it will be perceived, is exactly the reverse of tht 
last, and proves the operations of it 



1. In 30| of a dollar, how many 8ths t 

OPERATION. 

30| 
8 

240 » the Sths in 30 doUan 
3 — the Sths in f . 

243»m. Ana 

a 
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RuLs. Q. What, then, is the rule for veduclng a mixed or whele number 
to an improper fraction 1 

A, Multiply the whole number by the denominatoi 
of the fraction. 

Q. What do you add to the product 1 

A. The numerator. 

Q. What is to be written under this result 1 

A. The denominator. 

More Exercises for the Slate 

SL What improper fraction is equal to 20^^ ? Ji, ^ jgl . 

3. What improper fraction is equal to 72^ ?. A. ^^ 

4. What improper fraction is equal to 4f ? A, V 

5. What improper fraction is equal to 12f 1 il. '/ . 

6. What improper fraction is equal to I^y^ 1 A^ ^-^ . 

7. What improper fraction is equal to n^^y ? A, y®T^* 

8. What improper fraction is equal to 144f^Tj ? A. -^I-^* 

9. Reduce 30^ pounds to 20ths. As ^ of a pound»l 8^ 
^=2 s., the question is the same as if it had been stated thus: 

In 30£ 5s. how many shillings? A, ^^5 =6^^ shillings. 

10. In 14y weeks, how many 7lhs1 A. ^^=101 days. 

11. In 26f pecks, how many 8ths1 A. •^|-^:=2ll quarta 

^ XXXVII. To REDUCE A Fraction to its Low- 
est Terms. 

Q. When an apple is divided into 4 parts, 2 parts, or |^, are evidently ^ 
of the apple : now, if we take -j^, and multiply the 1 and 2 both by 2, w 
ihall have J again ; why does not this mulUplying alter the value ? 

A, Because, when the apple is divided into 4 parts, 
or quarters, it takes 2 times as many parts, or quarters, 
to make one whole apple, as it will take parts, when 
the apple is divided into only 2 partSy or halves : hence, 
multiplying only increases the number of parts of a 
whole^ witiiout altering the value oi \iifc liwriC\wi. 
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Q. Now, if we take Z and mnltiply both tlie 8 and 4 ky 9^ we oblalD 
ds^ ; what, then, is 1 equal to 1 

A, I, or |. 

Q. Now !t Is iriain that the revene of this must be trne ; f<nr, if we £vide 
both the 4 and 8 in J by S; we obtain -J-, and, dividing the S and 4 in ^ by 8, 
we have •!■ ; what, then, may be Infiened ftom. these vemarhs respecting 
multiplying at dividing both tho nonserator and denominator of the same 
fraction 1 

A. That they may both be multiplied, or divided, 
by the same nmnber, without altering the value of the 
fniction. 

Q. What are the numerator and denominator of the same fr^tciita 
CQlledt 

A. The terms of the fraction. 

Q. What is the process of changing ^ into its equal ^ called) 

A, Reducing the fraction to its lowest terms. 

Mental Exercises. 

1. Reduce ^ to its lowest terms. 

2. Reduce -f to its lowest terms. 

3. Reduce f to its lowest terms. 

4. Reduce ^ to its lowest terms. 

5. Reduce ^ to its lowest terms. 

6. Reduce -^ to its lowest terms. 

7. Reduce ^^ to its lowest terms. 

. Operation by Slate illustrated. 



1. One minute is -^ of an hour, and 15 minutes are ^ 

what part of an hour will ^ make, reduced to its lowest terms . 

Q. How do you get the y'^ in this 
example t 
A. By dividing 15 and 60 each by 5. 
Q. How do you get the i 7 
Jt. By dividing 3 and 12 each by 3. 
Q. How do you know that i is reduced to its lowest terms ? 
JL Because there is nouumber greater than 1 that will divide 
doth the terms of i without a lem^aivndeT. 



OPERATION. 

° > 60""r2~4 
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From these illavtrations we derive the following ' 

RUIiE. 

Q. How do yon proceed to reduce a fraction to its lowest terms 1 

A. Divide both the terms of the fraction by any 
number that will divide them without a remainder, and 
the quotients again in the same manner. 

Q. When is the fraction said to be reduced to its lowest terms 1 

A. When there is no number greater than one that 
will divide the terms without a remainder. 

More Exercises for the Slate, 

S. Reduce 1^ of a barrel to its lowest terms. jl. y. 

3. Reduce yf ^^ ^ hogshead to its lowest terms, jl. { 

4. Reduce -^^ of a tun toils lowest terms. j1. ^ 

5. Reduce iVVIb ^^* ^°^^ ^ ^^ lowest terms. Ji. -j^. 

6. Reduce ^^T °f * gallon to its lowest terms, -tf. ^» 

7. Reduce ^gf^ of an inch to its lowest terms, ji, ^« 

IF XXXVUI. To Multiply a Fraction by a 

Whole Number. 

1. If 1 apple cost } of a cent, what will 2 apples cost ' 
How 'much is 2 times } ? 

2. If a horse eat | of a bushel of oats in one day, how 
many bushels will he eat in 2 days ? In 3 days ? How much 
is two times i ? 3 times \ ? 

3. William has | of a melon, and Thomas 2 times as 
much ; what is Thomas*^B part ? How much is 2 times | ? 2 
times -| ? 2 times ^ ? 3 times f ? 6 times fV - 



Q. From these examples, what effect does multiplying the numerator by 
any number appear to have on the value of the fraction, if the denominaUir 
mnain the same 1 

A. It multiplies the value by that number. 

Q. 2 times ^ is ^=^ ; but, if wf divide the denominator 4 (in ^) by 

S, we obtain -^ ; what effect, then, does dividing the denominator by any 
number have on the value of a fraction, if the numerator remain the 
lame? 

A. It multiplies the value by thttl iiMmV^^x. 
10* 
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d Wluaistheieasmof this? 

A Dividing the denominator makes the parts of a whok 
so many times larger ; and, if as many are taken as before 
(which will be the case if the nomeiator remain the same), 
the yalae of the fracnon is evidently increased so many times. 

Again, as the numerator shows how many parts of a whole 
a/e Uiken, multiplying the numerator by any number, if the 
denominator remain the same, increaf^es the number of parts 
taken ; consequently, it increases the ralue of the fraction. 

4. At j\ of a dollar a yard, what will 4 yards of doth 
cost? 4 times ys *'* l"!"^! °' * dollar. Am. But, by 
dividing the denominator of yj by 4, as above shown, w« 
immediately have \ in its lowest terms. ^ 

From these illustrations we derive the following 
Q. How can yoa maltlply a finacti(ni by a whole niunberl 

A. Multiply the numerator by it without changing 
its denominator. 

Q. How can yon shorten this process 1 

A. Divide the denominator by the whole number, 
when it can be done without a remainder. 

Exercises for the Slate. 

1. If a horse conFume ys of a bushel of oats in one day, how 
many bushels will he consume in 30 days 1 ji. y^=6 bushels. 

2. If 1 pound of butter cost ^ of a dollar, what will 20& 
pounds cost? ^. Vo* =^^ff=30f dollars. 

3. Bought 400 yards of calico at f of a dollar a yard ; whll 
aid it come to 1 A. ^^=$150. 

4. How much is 6 times xT ? -^^ ff =* 'l\ * 

5. How much is 8 times f| 1 A. V/ = 2f| =« Sf . 

6. How much is 12 times ^1 -* ff = ^^^ = ^f • 

7. How much is 13 times f^J 1 A. Vsi? = HH- 

8. How much is 314 times 1 1 ^. ^ =. 235f = 236^ 

9. How much is 513 times yV 1 A ^\^ =^ 326/^ . 
JO. How much is 530 times |i % A. ^^^ - 483|i 
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Divide the denominator in tie following, 

IL How much is 42 times i^l J. 11. 

19. How much is 13 times |ff ? A, ^jV =^^ho' 

13. How much is 60 times yfo ? •^- f =2l- 

14. At 2i dollars a yard, what will 9 yards of cloth costi 9 

times 2 are 18, and 9 times -J are 1-"== 1^, which, added to 18, 
makes 19| dollars, ji. This process is substantially the same 
as H XXVIL, by which the remaining examples in this rule 
may be performed. 

15. Multiply 3J by 367. A. 1192|. 

16. Multiply 6 J by 211. .4.14501. 

17. Multiply 3^*^ by 42. .4. 129|J=129j. . 

^ XXXIX. To Multiply a Whole Number by a 

Fraction. 

Q. When a nninber is added to itself several times, this repeated addltioB 
has been called multiplication ; but the term has a more extensive appUca 
tion. It often happens that not a whole number only, but a certain pution 
ef it. is to be repeated several times ; as, for instance, if yon pay 12 cenU for 

t melon, what will I of one costi i of 12 cents is 3 cents; and to get !« 
It is plain that we must repeat the 3, 3 times, making 9 cents, the answer; 
when, then, a certain portion of the multiplicand is repeated several times, 
or as many times as the numerator shows, what is it called 1 

A. Multiplying by a fraction. 

Q. How much is ^ of 12? | of 12? 4^ of 20? J of 201 ^ of 8 1 

I of 81 ^ of 401 J of 401 I of 401 {of 401 

S. We found in Multiplication, IT X., that when two numbers an to be 
plied together, either may be the multiplier ; hence, to multiply a whole 
■umber bv a fraction, is the same as a fraction by a whole number ; c<»ue- 
luently, the operations of both are the same as that described in IT XXVII.; 
what, then, is the rule for multiplying a whole number by a fraction 1 (For 
snswer, see IF XXVU.) 

Exercises for the Slate. 

1. What will 600 bushels of oats cost, at ys ^^ ^ ^o^ar a 
Dushell ^. S112|. 

2. What will 2700 yards of tape cost^ at | of a dollar a yard ? 
A. 13374. 

3. MulUply ^5 by 5^. A, 2210. 

4. Multiply 272 by 15|. A. 4284. ^ 

5. Multiply 999 by 2lf . A, 21201. ' 
fi Multiply 20 hj 6/o ■ ^^ ^0^\. 



116 ARITHMETIC. 

^ XLto To Divide a Fraction by a Whole Numbeb 

1. If 3 apples cost | of a cent, what will 1 apple cost * 
How much is f -r-3 ? 

2. If a horse eat 7 or f of a bushel of meal in 2 dayS; 
how much will he eat in one day ? How much is J-r- 2 ? 

3. A rich man divided f of a barrel of flour among 6 poor 
men ; how much did each receive ? How much is f-r- 6 ? 

4. If 3 yards of calico cost f of a dollar, how much is it a 
yard ? How much is f-r- 3 ? 

5. If 3 yards of cloth cost ^ of a dollar, how much is it a 
yard? 

The foregoing examples have been performed by simply 
dividing their numerators, and retaining the same denomina- 
tor, for the following reason, that the numerator tells how 
many parts anything is divided into ; as, j are 4 parts, and, to 
divide 4 parts by 2, we have only to say, 2 in 4, 2 times, as in 
whole numbers. But it will often happen, that the <iumerator 
cannot be exactly divided by the whole number, as in the fol- 
lowing examples. 

6. William divided | of an orange among his 2 little bro- 
thers ; what was each brother's part ? 

We have seen (IT XXXVII.) that the value of tbe fraction 
16 not altered by multiplying both of its terms by the same 
number ; hence J X 2=4-. Now, f are 6 parts, and William 
can give 3 parts to eacn of his two brothers ; for 2 in 6, 3 
Umea, A. | of an orange apiece. 

Q. In this last example, if (in I) we multiply the denomi- 
nator, 4, by 2 (the whole number), we have |, the same result 
as before ; why is this ? 

A Multiplying the denominator makes the parts so many 
times smaller; and, if the numerator remain the same, no 
more are taken than before; consequently, the value is less- 
ened so many times. 

From these illustrations we derive the following 

<;. When the amnerator can be divided by the whole number without a 
remainder, how do you proceed 1 

mA, Divide the numerator by the whole numbery 
writing the denominator unOiet Vfcv^ o^oVAsaV. 



FRACTIONS. 117 

^ When the numerator cannot be thus divided, how do yon proceed 1 

A, Multiply the denominator by the whole number^ 
writing the result under the numerator. 

Exercises for the Slate, 

1. If 8 yards of tape cost j^ of a dollar, how much is it a 
f ard 1 How much is ^^f "^ 8 • 
a Divide I by 8. J. A=A- 

3. Divide jV by 6. A. gTr=:ft. 

4. Divide]^ by 8. A. j-J-y. 

5. Divide -^ by 8. {Divide the numerator.) A. -g^y. 

6. Divide ^V^ by 4. A. yfiy=r5*' 

JVoM.— When a mixed nunber occurs, redue« H to an improper fraction, 
then divide as before. 

7. Divide $6| among five men. A, 61=3^ "^^=2 J=l A- 
a Divide 2}| by 4. ^ ^. f^. 

9. Divide 16f by 5. A, W ^Hh 

10. Divide 25^V by 20. A ||^== 1^^ g . 
J 1. Divide 8f by & ^ •^^ i l== Hf 
13. Divide 114^ by 280. A. t^. 

^ XLiI. To Multiply one Fraction by another. 

1. A man, owning | of a packet, sells | of his part; what 
part of the whole packet did he sell ? How much is | of f ? 

4* X sQs '^^' ^^® reason of this operation will appear fr'^m 
the following illustration. * 

Once I is I, and J of I is evidently I divided by 4, which 
is done (IT XL.) by multiplying the denominator, 8, by the 4. 

making 32 ; that is, \ of 1=^* 

Again, if i of | be ^, then i of | will be 5 times as 
much, that is, ^. 

Again, if i of | be ^, then | will be 3 times ^i^^\\y 
Ans., as before. 

The above process, by close ina^ec\io\i»'^*^ \jfc \ss«S!k\ ns^ 
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consist in multiplying together the two numerators for a new 
numerator, and the two denominators for a new denominator. 

Should a whole number occur in any example, it may be 
reduced to an improper fraction, by placing the figure 1 under 
it; thus 7 becomes j; for, since the value of a fracticHi 
(IT XXXIV.) is the numerator divided by the denominator, the 

alue of ^ is 7 ; for, 1 in 7, 7 times. 

From these illustrations we derive the following 

Q. How do yoa proceed to multiply one flraction by another 1 

A. Multiply the numerators together for a new 
numerator ; and the denominators together for a new 
denominator. 

JV*o<«.- If the flraction be a mixed number, reduce it to an improper firactioa, 
then proceed as before. 

Mental Exercises. 

2. How much is -y of ^ ? 6. How much is ^ of -J- ? 

3. How much is ^ of J ? 7. How much is f of |^ .? 

4. How much is } of |- ? 8. How much is -p^ of -j^ } 
6. How much is f of f ? 9. How much is f of yIt - 



Q. What aire such firactions as these sometimes called ? 

A. Compound Fractions. 

Q. What does the word o/ denote 1 

A, Their continual multiplication into each other. 

Exercises for the Slate. 

1. A man, having ^ of a factory, sold f of his part ; whai 
part of the wliole did he sell 1 How much is f of ^ ? f X ^ 
=Tlr==lV) Ans. 

2. At -sj of a dollar a yard, what will f of a yard of clotii 
cost 1 How much is /j off ? J. •^. 

3. Multiply I of f by f ^ |^»^|=«. 

4. Multiply J of I by S ji ^=\. 
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6. Multiply TT of tV by h -*• tWt- 

6. Multiply Ui by J. J. i |U=Hi= li^^- 

' A*oCe. — If the denominator of any fraction be equal to the nmnerator of any 
other fraction, they may both be dropped on the principle explained la 
tr XXXVn. ; thus ^ of -J- of -|- may be shortened, by dropping the nnmerv- 
tor 3, and denominator 3 ; the remaining terms, being multiplied together, 
will produce the fraction required in lower terms : thus, ^ of * of 4=? 

J^e answers to the following exarrvples express' the fraction in Uf 

lo7oest terms. 

7. How much is J of J of J of f . A. ^. 

8. How much is J of ^ of 4. A. A. 

9. How much is 5| times 5^. A. 30 i. 

10. How much is 16i times lO^. A. 272}. 

11. How much is 20^ times \ of J. A, ^ = 3jf . 

^ XLilI. To FIND THE LEAST CoMMON MULTIPLE OF 

TWO OR MORE NUMBERS. 

Q. 12 is a number produced by multiplying S (a factor) by some othei 
fhctor ; thus, 3 X 6=sl2 ; what, then, may the 12 be called 1 

A, The multiple of 2. 

Q. 12 is also produced by multiplying not only 2, but 3 and 6, likewise, 
each by some other number; thus, 2x6=12; 3X4=12; 6x2=12; when, 
then, a number is a multiple of several factors or numbers, what is it 
eaUed? 

A. The common multiple of these factors. 

Q. As the common multiple is a product consisting of two or more fhctors, 
it foUows that it may be divided by each of these factors without a remain- 
der ; how, then, may it be determined, whether one nmnber is a comnum 
multiple of two or more numbers, or noti 

A. It is a common multiple of these numbers, when 
it can be divided by each without a remainder. 

Q. What is the common multiple of 2, 3, and 4, then 1 

A 24. 

Q. Whyl ^ 

A, Because 24 can be divided by 2, 3, and 4, with- 
out a remainder. 

Q. We can divide IS, also, by 2, 3, and 4, wVthoxiX «k tvma\tu\«t\^\sK!w 
Ifeofl^ iM the lea9t nnmbtfr, that can be divided b^ % cs moie 5racGGiEMin^% ciii^«^\ 
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A. The least common multiple of these numbers. 

Q. It sometimes happens, that one number will divide several other 
munbers, without a remainder ; as, for Instance, 3 will divide 12, 18, and Si 
without a remainder ; when, then, several numbers can be thus divided by 
one number, what is the number called 1 

A, The common divisor of these numbers. 

Q. 13, 18, and S4, may be divided, also, each by 6, men ; what, then, U 
the greatest number called, which will divide 2 or more numbers without a 
cmainder 1 « 



A. The greatest common divisor.* 



* In IT XXXVII., In reducing fractions to their lowest terms, we were 
sometimes obliged, in order to do it, to perform several operations in dividing : 
but, had we only known the greatest common divisor of both terms of the 
fraction, we might have reduced them by simply dividing once ; hence it 
may sometimes be convenient to have a rule 

To find tkegrMtest common divisor of two or more numbers. 
I. What is the greatest common divisor of 72 and 84 1 



OPERATION. 

72)84(1 
72 



12 ) 72 ( 6 
72 

A. 12, common di- 
visor. 



In this example, 72 is contained in 84, 1 time, 
and 12 remaining ; 72, then, \s not a factor of 84. 
Again, if 12 be a factor of 72, it must also be a 
factor of 84 ; for 72 + 12 =84. By dividing 72 
by 12, we do find it to be a factor of 72 (for 72 
-f- 12ae=6 with no ren^ainder) ; therefore, 12 is a 
common factor or divisor of 72 and 84 ; and, ai 
the greatest common divisor of two or more num- 
bers never exceeds their difference, so 12, tiie 
difference between 84 and 72, must be the great- 
est common divisor. 



Hence, the following Rulk : — Divide the greater number by the less, and, 
if there be no remainder, the less number itself is the common divisor ; but, 
if there be a remainder, divide the divisor by the remainder, always dividing 
the last divisor by the last remainder *<U nothing remain : the last divisor la 
the divisor sought. 

JVbte. — If there be more numbers tnan two, of which the greatest com- 
mon divisor is to be found, find the common divisor of two of ^em first, and 
then of that common divisor and one of the other numtters, and so on. 

9. Find the greatest common divisor of 144 and 132. ../f. 12. 

3. Find the greatest common divisor of 168 and 84. Ji. 84. 

4. Find the greatest common divisor of 24, 48, and 06. ./f. 24. 

ZfCt us apply this rule to reducing fractions to their lowest terms. 

See IT J&XVU. 

In this example, by using the common divi- 
sor, 12, found in the answer to sum No. 2, we 
have a number that will reduce the fraction to 
its lowest terms, by simply dividing both terma 
but onc^ 



5. Reduce \^ to 
Its lowest terms. 



JSfter the same manner perform the following examples : — 

A Find the common divisor of 7S0 and IQQO, also reduce \^^( ^ to its 
€fwest terms, A. 250, and |. 



OPERATION. 
2)6 . 8 
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1. What is the least common multiple of 6 and 8 1 

In this example, it will be perceived 
that the divisor, 2, is a factor, both of 6 
and 8, and that dividing 6 by 2 gives its 
other factor, 3 (for 6-r2=3)j likewise 
dividing the 8 by 2 gives its other factor, 
4 (for 8 -H 2=4) J consequently, if the divisors and quotients be 
multiplied together, their product must contain all the factors 
of the numbers 6 and 8 ; hence this product is the common 
multiple of 6 and 8, and, as there is no other number greater 
Aian 1, that will divide 6 and 8^ 4X3X2=^24 wiU be the least 
conunon multiple of 6 and 8. 

Jifyte.— "When there are several numbers to be divided, should the divisor 
not be contained in any one number, without a remainder, it is evident, that 
the divisor is not a factor of that number ; consequently, it may be omitted, 
and reserved to be divided by th9-nezt divisor. 

t 

3. What is the common multiple of 6, 3, and 4 ? 



• OPERATION. 

3)6 . 3 . 4 
2)2 .1.4 



1.1.2 
ilfw. 3X2 X2«12. 



In dividing 6, 3 and 4 by 3, 
I find that 3 is not contained in 
4 even ; therefore, I write the 4 
down with the quotients, afler 
which I divide by 2, as before. 
Then, the divisors and quo- 
tients multiplied together, thus, 
2x2x3=12, An6, 



nore 



From these illustrations we derive the following 

Q. How do voa proceed first to find the least common multlplf of two of 
»re nomben f 

A, Divide by any number that will divide two or 
more of the given numbers without a remainder, and 
set the quotients, together with the undivided numbers, 
in 'a line underneath. 

Q. How do yon proceed with this result 1 



7. Reduce | j^ to its lowest terms. Jl. -2 . 

8. Reduce ^iriPs ^ ^^ lowest terms. ^, ^^. 

Should it be preferred to reduce flractions to their lowest terma bf 
T XXX VIl., the following rules may be found serviceable :— 

Any number ending with an even nnmtwr or cipher is divisible by S. 

Any number ending with 5 or is divisible bv S\ «\to Vt W «tAV^V>fiL>a 
Hvitible by 10 

11 
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A. Continue dividing as before, till there is no nnm- 
ber greater than 1 that will divide two or more num- 
bers without a remainder ; then multiplying the divisors 
and numbers in the last line together, will give the 
least common multiple required. 

Mart Exercises for the Slate. 

3. Find the least common multiple of 4 and 16. Jt, 16. 

4. Find the least common multiple of 10 and 15. A. 30. 

5. Find the least common multiple of 30, 35 and 6. A. 2^0. 

6. Find the least common multiple of 27 and 51: Ji, 459 

7. Find the least common multiple of 3, 12 and 8. A. 24. 

8. Find the least common multiple of 4, 12 and 20. A. 60 
9 Find the least common multiple of 2, 7, 14 and 49. A. 98 



IT XLIII. To REDUCE Fractions of different Db 

NOMINATORS TO A CoMMON DENOMINATOR. 

Q. When fractions have their denominators alike, they may be added, 
subtracted, &c., as easily as whole numbers ; for example, 4- and ^ are -I* * 
but in the course of calculation by numbers, we shall meet\^th fractions whose 
denominators are unlike ; as, for instance, we cannot add, as above, -i- and ? 
together : what, then, may be considered the object of reducing fractions cii 
diflbrent denominators to a common denominator 1 

A, To prepare fractions for the operations of add! 
tion, subtraction, &c., effractions. 

Q. What do you mean by a common denominator ? 

A, When the denominators are alike. 
1. Reduce f- and |- to a common denominator. 



OPERATION. 

Numer. 2 X 6=12, new numer. 

Denom. 3x6=18, com. denom. 

Numer. 5x3=15, new numer. 

Denom. 6x3=18, com. denom. 

of Y by 3, the denominator of J; and, as both the terms of each 
traction are multiplied by the same number, consequently the 
value of the fractions is not aUeted\ ^ "XXXNIV. 



In performing 
this example, we 

take f 9 and multi- 
ply both its terms 
by the denominator 



of!-; also, we mol- 
tiply both the terms 
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From these illustrations we derive the following 

RUIiE. 

Q. What do you multiply each denominator by for a new denominator 1 

A. By all the other denominators. 

Q. What do you multiply each numerator by for a new numerator 1 

A. By the same numbers (denominators) that I mul- 
iply its denominator by. 

JNTote.— As, by multiplying in this manner, the same denominators are con 
Unually multiplied into each other, the process may be shortened ; for, having 
found one denominator, it may be written under each new numerator. This, 
however, the intelligent pupil will soon discover of himself: and, perhaps, it 
!■ best he should. 

More Exercises for the Slate, 

2. Reduce j and |^ to a common denominator. •^^ ||) ^ 

3. Reduce j and f to a common denominator. Ji. ^f , -Jf . 

4. Reduce j and xx to a common denominator, ji. f-J, -J-J 

5. Reduce f > y? and ^ to a common denominator. 

A 112 108 63 

-^- TT6> TS69 TTff- 

6. Reduce X^ 4, and 7 ^^ ^ common denominator. 

A 2 45 252 135 
•^» 3^T5> tT5> TT^S- 

Compound fractions must be reduced to simple fractions be- 
fore finding the common denominator; also the fractional parts 
of mixed numbers may first be reduced to a common denomi- 
nator, and then annexed to the whole n umbers. 

7. Reduce ^ of |- and 7 to a common denominator. 

•^' 4 J) A 2 

8. Reduce 14f and 7 to a common denominator. 

9. Reduce 10| and -J of {^ to a common denominator. 

a in 36 4 

10. Reduce 8^ and 14y to a common denominator. 

Ji. 8:iVt) 14xV7- 
Notwithstanding the preceding rule finds a common denomi- 
nator, it does not always find the least common denominator. 
But, since the common denominator is the product of all the 
eiven denominators into each other, it is plain, that this product 
(IT XLII.) is a common multiple of all these several denomina- 
tors ; consequently, the least common multiple found bv V XLII 
will be the least common denominaloc. 
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11. What is the least common denominator of f 9 f and } i 



OPERATION. ' 

3)3.6.2 

2)1.2.2 

1.1.1 
Ans. 2x3 = 6 



Now, as the denominator of 
each fraction is 6ths, it is evident 
that the numerator must be pro- 
portionably increased, that is, we 
mast find how many 6ths each 
fraction is j and, to do this, we can 

take f , f , and ^ of the 6ths, thus : 



J of 6= 4j the new numerator, written over the 6,= ^' 
{- of 6= 5, the new numerator, written over the 6,= -|. 
J of 6= 3, the new numerator, written over the 6,= f . 



/ Arts, g^, Y) ^• 

Hence, to find the least common denominator of several 
fractions, find the least common multiple of the denominators, 
for the common denominator, which, multiplied by each frac- 
tion, will give the new numerator for said fraction. 

12. Reduce f and f- to the least common denominator. 

13. Reduce f and ^ to the least common denominator. 

•^- TTT) to 

14. Reduce 14|- and 13j- to the least common denominator. 

J, 14^^, I3x®a- 

Fractions may be reduced to a common, and even to the least 
common denominator, bv a method much shorter than either of 
the preceding, by multipiving both the terms of a fraction by 
iny number that will make its denominator like the other de- 
nominators, for a common denominator; or by dividing; both 
the terms of a fraction by any numbers that will make the de- 
nominators alike, for a common denominator. This method 
oftentimes will be found a very convenient one in practice. 

15. Reduce f and f to a common, and to a least commoB 
denominator. 

Jx2=-|; then -f and ^=common denominator, A. 

2 }J= J ; then i and i= least common denominator, A. 

In this example, both the terms of one fraction are mulp'plied, 
and both the terms of ihe other divided, by the same number* 
coDseqneB*]y (IT XXXVII.) the value is not altered. 
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16L Reduce x^ and } to the least common denominator. 

17. Reduce -nnnr A^d 1^ to the least common denominator. 

18. Reduce ^fjf^ and ^ to the least common denominator. 

19. Reduce i^ and ^ to the least common denominator. 



ADDITION OF FRACTIONS. 

t XlilV* 1. A father gave money to his sons as fol- 
lows ; to William -J- of a dollar, to Thomas f , and to Rufus 
I; how much is the amount of the whole ? How much are 
, I, and f , added together ? 

2. A mother divides a pie into 6 equal pieces, or parts, 
and gives |- to her son, and f to her daughter ; how much 
did she give away in all ? How much are |- and f added 
together ? 

3. How much are } + { + J -^ 

4. How much are jj + TT + A ' 

5. How much are ^^ + rs + A ' 

6. How much are i^ + ^ + A ? 

When fractions like the above have a common denominator 
expressing parts of a whole of the same size, or value, it is 
plain that their numerators, being like parts of the same whole, 
may be added as in whole numbers ; but sometimes we shall 
meet with fractions, whose denominators are unlike, as, for 
example, to add i and i together. These we cannot add as 
ihey stand ; but, by reducing their denominators to a common 

denominator, by V XLHL, they make ^ and f , which, added 
together as before, make -f) Ans, 

1. Bought 3 loads of hay, the first weighing 19| cwt., the 
second 20^ cwt., and the third 22f cwt ; what was the weighf 
of the whole? 

'f h it reduced to a common denoTxan^Ust^ ^e «K^^v^^fW 
IJ* 
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OPERATION. 
Cwt. Cwt 

19f = 1944 
20| = 20l| 
22| = 22|| 



^ and ^ ; the9e, joined to their respective whole namb«S| 
give the following expressions, viz. 

By adding together all the 60ths, 
viz. 45, 12 and 40, we have fj=lfj; 
then writing the fj down, and carnr- 
ing the whole number, 1, to the 
amoant of the colamn of whole num- 
bers, makes 62, which, joined with 
Ans. 62|^ cwt. Uj makes G2|^, Jtu. 

2. How much is | of |, and i, added together ? | of | = | ; 
then I and i, reduced to a common denominator, give ^ and 
Jf J which added together as before, give "Jy = l-jV* -^• 

From these illustrations we derive the following 
Q. How do yon prepare fractions to add them 1 

A. Reduce compound fractions to simple ones, 
then all the fractions to a conmion or least common 
denominator. 

Q. How do yon proceed to add ? 

A. Add their numerators. 

More Exercises for the Slate. 

3. What is the amount of 16f yards, 17^^ yds. and 3^ yards 1 
•^» 37^. 

4. Add together f and ^- J, 1^. 

5. Add together y, f and jy. ji. 2^Jf • 

6. Add together ^, | and -J^. ^. l^f^. 

7. Add together 14| and ISf. ji, 30/^. 

8. Add together i of f and | of J, J. -^ 

9. Add together 3i, i of f , and |-. J. 4xVff- 



SUBTRACTION OF FRACTIONS. 

% ICLtVm 1. William, having | of an orange, gave | to 
Thomas; how much had he lelt ? How much does \ from | 
■eave f 
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2. Harry had f of a dollar, and Rufus f ; what part of a 
dollar has Rufus more than Harry ? How much does f from 
I leave ? 

3. How much does \% from jf leave ? 

4. How much does ^ from ^ leave ? 

5. How much does ys ^^^ jj ^^^^ i 

6. How much does j^ff ^^^^ ^XS ^^^® - 

From the foregoing examples, it appears tliat fractions mav 
be subtracted by subtracting their numerators, as well as added, 
and for the same reason. 

1. Bought I20i yards of cloth, and sold 15| yards ; how much 
remained unsold f 



OPERATION. 

I and i, reduced to a com- 
mon denominator, make yj 
4nd ^j ; then, 
20|=20^ 
151=15^ 

4J| yards, Ans. 



In this example, we cannot 
take x^ from y^j but, by bor- 
rowing 1 (unit), which is ^^^ 
we can proceed thus, \^ and 
Tlf are ^y from which taking 
^y, or 9 parts from 20 parts, 
leaves 11 parts, that is, \j ] 
then, carrying 1 (unit, for that 
which I borrowed) to 15, 



makes 16; then, 16 from 20 leaves 4, which, joined with ^| 
makes 4x^} jins. 

Si From f take ^. f and \y reduced to a common denomi- 
nator, give fi and ^ ; then, ^ from ^ leaves j^, Ans, 

From these illustrations we derive the following 
Q. What It the rale 1 

A, Prepare the fractions as in addition, then the 
difference of the numerators written over the denomi 
oator, will give the difference required. 

More Exercises for the Slate, 

SI From ii take f. jI -ih- 

3. From f} take yy. J- yVlr« 

4 From |f take f . -tf. rh^ 

& From j- Utke §, A, ^* 



188 AKITHMETIC. 

6. From l^f take f . JL 1^. 

7. From f of -j: take \» JL 4f . 

a From J of ^ take \ of ^. ^ 5^^. 

9. From 19i take | of 19. A. y =:6|. 



DIVISION OF FRACTIONS. 

IT XLiVI* To Divide a Wholb Number by a 

Fraction 

Lest you may be surpiised, sometimes, to find in the follow- 
ing examples a quotient very considerably larger than the 
dividend, it may here be remarked, by way of illustration, that 
4 is contained in 12, 3 times, 2 in ]2, 6 times, 1 in 12, 12 
times ; and a half (|) is evidently contained twice as mani^ 
times as 1 whole, that is, 24 times. Hence, when the divisor 
is] (unit), the quotient will be the same as the dividend; 
when the divisor is more than 1 (unit), the quotient will be 
less than the dividend ; and when the divisor is less than 1 
(unit), the quotient will be more than the dividend. 

1. At f of a dollar a yard, how many yards of cloth can 
you buy for 6 dollars .• 1 dollar is \t and 6 dollars are 6 
times J. that is, ^ ; then, J, or 3 parts, are contained in \*, 
or 24 parts, as many times as 3 is contained in 24, that is, 8 
times. A 8 yards. 

In the foregoing example, the 6 was first brought into 4ths, 
or quarters, b^ multiplying it by the denominator of the divisor, 
thereby reducmg it to parts of equal size with the divisor ; 
heuce we derive the following 

Q. How do yon proeeed to divide a whole nmnber by a fraction 7 

A, Multiply the dividend by the denominator of the 
dividing fraction, and divide the product by the nume- 
rator. 

Exercises for the Slate. 

3. At yW of a dollar a bushel bow manv bushels of rve caa 
/ ba ve for 80 dollars 1 
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OPERATION. 

80 dividend. 
16 denominator. 




Numerator, 6 ) 1280 

Quotient, 256 bushels, Ans, 



In tills example, 
we see more fully 
illustrated the fact 
that division is the 
opposite of multi- 
plication; for, to 

multiply 80 by j-x 
we should mtuti' 
ply by the numera- 
tor, and divide by 
the denominator : 
IT XXXIX. 

3. If a family consume | of a quarter of flour in one week, 
how many weeks will 48 quarters last the same family ? 

ji. 128 weeks. 

4. If you borrow of your neighbor ^q of a bushel of meal at 
one time, how many times would it take you to borrow 96 
bushels? ^.960 times. 

5. How many yards of cloth, at i of a dollar a yard, may be 
lx)ught for 200 dollars? Jl. 1000 yards. 

' 6. How many times is y contained in 720 ? ji, 840. 

7. How many times is 8^ contained in 300 ? Reduce 8| to 
an improper fraction, w^. 36. 

8. Divide 620 by 8/j . J. 75j-.^ 

9. Divide 84 by i^. ji, 160. ' 

10. Divide 92 by 4j. A. 20f 

11. Divide 100 by 2}. J, 36j\ . 

12. Divide 86 by 15j. Jt. b^i 

13. How many rods in 220 yards 1 Jt. 40 rods. 

14. How many sq. rods in 1210 sq. yards? Jt, 40 sq. rods. 

15. How many barrels in 1260 gallons? J. 40 barrels. 

^ XL VII. To Divide one Fraction by another. 

1. At J of a cent an apple, how many apples may be 
bought for f of a cent? How many times ^ in | ? How 
many times f in f ? 

2. William gave |- of a dollar for one orange , how many 
oranges, at that rate, can he buy for f of a dollar ? How 
many for | of a dollar? For V ? For V ? For V ? 
For V ^ 
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Hence we see that fractions, having a common denominator 
may be divided by dividing their numerators, as well as sa\h 
tracted and added, and for the same reason. 

1. At i of a dollar a yard, how many yards of cloth may be 
bought for I of a dollar ? 

OPERATION. 

Reducing the fractions k and { to a 
common denominator, thus : — 

i f 



4 

Th«n, Y^ is contained in ^ as many 
times as 4 is contained in 9,^2|. 

Jl, 2\ yards. 



In this example, as 
the common denomi- 
nator is not used, it is 
plain that we need not 
find it, but only mul- 
tiply the numerator! 
by the same numbers 
as before. This will 
be found toiconsist in 
multiplying the nu- 
merator of the divisor 



into the denominator of the dividend, and the denominator of 
the divisor into the numerator of the dividend. But it will be 
found to be more convenient, in practice, to invert the divisor, 
then multiply the upper terms together for a numerator, and . 
the lower terms for a denominator ; thus, taking the last example, 



Proof, jy the quotient, 
multiplied by J, the divisor; 
thus, 15^, gives tV="I> the 
divisor. 



J and X, by inverting the 
divisor, become f and |- ; then, 
fJf = f=2J yards, as be- 
fore, Ans, 

From these illustrations we derive the following 

RUI.E. 

Q. How do yon proceed to divide one fraction by another 1 

A. I invert the divisor, then multiply the upper 
terms together for a new numerator, and the lower for 
a new denominator. 

JVbt«.— Mixed numbers must be reduced to improper fractions, and com 
pound to simple terms. 

Paoop.—r. would be well for the pupil to prove each result, 
as in Simple Multiplication, by multiplying the divisor an^ 
quotient together, to obtain the dividena. 

More Exercises for the Slate, 

8. At ^ of a dollar a peck, how many pecks of salt may br 
bought for I* of a dollar 1 Ji. 4f pecks. 
8. Divide f by jx- -^^ ^f =*2. 
4. Divide fby^. A. ^^\\^ 
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5. Divide l| by t\. A, 3^^. 

6. Divide 9^ by | of |. A, 37. 

7. How many times is \ contained in \ ^ A, \\* 

8. How many times is y^ contained in Jf ? A, 2j| j. 

9. What number multiplied by f will make xV •'^ -tf. 2 JJ« 



REDUCTION OF FRACTIONS. - 

It will be recollected, that in Reduction (IT XXIX.) whole 
lumbers were brought from higher to lower denominations by 
nultiplication, and from lower to higher denominations by 
livision ; hence, fractions of one denomination may be reduced 
to another after the same manner, and by the same rules. 

'ff XLyill. To REDUCE Whole Numbers to the 
Fraction or a greater Denomination. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9 

10. 
11. 
12. 
13. 



What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 



part 
parto 
part 
part 
parto 
part o 
part o 
part 
part o 
part 
part 
part 
parto 



2 miles is 1 mile ? 

4 miles is 1 mile ? Is 2 miles ? Is 3 miles i 

1 yd. is 1 qr. ? Is 2 qrs. ? Is 3 qrs. ? 

8 gallons is 1 gallon ? Is 3 gallons ? 

9 oz. is 1 oz. ? Is 2 oz. ? Is 5 oz. ? ® 
7 yds. is 1 yd. ? Is 6 yds. ? Is 7 yds. ? 
$21 is $17? Is $11? Is $13? 

271 inches is 11 in. ? Is 251 in. ? 

1 month is 1 day ? Is 2 days ? 

1 hour is 11 minutes ? Is 21 minutes? 

19 cents is 1 1 cents ? Is 3 cents ? 

1 d. is 1 farthing ? Is 2 qrs. ? Is 3 qrs. \ 

1 8. is 1 d. ? Is 2 d. ? Is 3 d. ? 



1. What part of a bushel is 3 pks. 4 qts. % 



OPERATION. 

3 pks. 4 qts. 
8 



Ibu. 

4 24 

32 Denom. ^ 28 Numer. 

The/j H => J, jJn*. 



lba.=33qts.,and 
3 pks. 4 ats.=r28 qta 
Then, as o2 qts.make 

1 bushel, 1 ql. is yn 
of a bushel, and 28 

qt&, 28 times ^'tj= 

•J-I^sss-I- bu. Am.y ihe 
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From these illustrations ve derive the following 

RUIiE. 

Q. How do yon obtain the ntunerator 1 

A, Bring the given denominations to the lowest de- 
nomination mentioned, for a numerator. 

Q. How do yoa obtain the denominator ? 

A, Bring 1 (or an integer) of that higher denomina- 
tion into the same denomination, for a denominator. 

More Exercises far the SUde. 

2. What part ofldE is 2 s. 6 d. 1 * A. ^^i 

3. What part of 1 hundred weight is 3 qrs. 15 lbs. 1^ oz. 1 

•«• 8 96' 

4. What part of 1 yard is 3 qrs. 3 na.^ Jl, -Jl^. 

5. What part of 1 bushel is 3 pecks, 7 qts. 1 pt ? 

A. Si» 

6. What part of 1 tun is 1 gallon, qts. 2 pts. 1 gill 1 

A tHi* 

7. What part of 15 pipes is 25 galls. 1 ^. ^rfg-. 

8. What part of 2 miles is 7 fur. 11 in. 2 b. c. ? 

^ A mU' 

9. What part of 1 month is 19 days^ Jl, ^. 
^0. What part of 1 month is 25 days, 13 hours ? 

A y §0' 
11. What part of 1 mouth is 22 days, 15 h. 1 min.1 

A 43200' 

H XLiIX. To REDUCE A Fraction to Whole Num- 
bers OR LESS Denominations, or, To find the 
Value of a Fraction. 

1. How much is ^ of a shilling ? How much ^j^ of a lb. ? 
^ of a lb. ? ^ of a lb. ? H oi vl lb. ? « of a lb. ? 
^ of 1 qr. of a cwt) i^ .^ ^.^ Jf ? fi^ J ac 
hour ? I ? I ? 

Operation by Slate illustrated. 
I. iriat is the value of Vo^'^VWM^^'^ 
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OPERATION. 

Numer. 5 

20 s. 

Denom. 6 ) 100 ( 16 s 
^ 6 

40 
36 



lb 8 8 d Ans. 



12 

6 ) 48 ( 8 d. 
48 



Q. How do yon pro- 
ceed in this example t 
and why 1 

it As lje»90 &, 

I of one pound is the 

same as f of 20 s., and, 

to get |of20,wemnl- 
tip^ the numerator 5 
and 20 together, mak- 
ing 100; which, divid- 
ed by the denominator 

6, gives 16 s. and -y of 
another shilling re- 
maining. This 7=^ 
of 12d.; then, 4 of 
12 d.=8 d. 



From these illustrations we derive the following 
Q. What do yon multiply the numerator by 1 

A, By as many of the next denomination as make 
one of that ; that is, pounds by what makes a pound, 
oances by what makes an ounce, as in Reduction of 
whole numbers. 

Q. What do you diTide the pfoduct by 1 

A, By the denominator. 

Q. If there be a remainder, how do yon proeeed 1 

A. Multiply and divide as before. 

More Exercises for the Sate, 

8. What is the value of | of a cwt 1 ji,d qrs. 

3. What is the value of i of an acre ? wtf. 1 rood, 13| rds. 

4. What is the value of }f of a pound Troy 1 Jl 10 oz. 8 
pwts. 16j^, 

5. What is the value of ^|^ of a hogshead 1 ji, 49 gallons, 
i^qts. 

6. What is the value of 1^ of a pound avoirdupois) J. lib. 
HfHot 

7. Whi< i is the value of |^ of a hogshead 1 .^.50 gallons. 

8. W'.at is the value of |^ of a day) A. 1^ Ylout&^^tks^ 

IQ 
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IT Jj, To R£Duc£ Fractions of a higher Denomina- 
tion INTO A lower. 

We have seen (IT XXXVIII.) that fractions are multiplied by 
multiplying their numerators, or dividing their denominators 

1. Reduce jin^ to the fraction of a penny. 



OPERATION. 

Numer. 1 

20 s. 

20 
12 d. 



New numer. 240 

Then, 340 _,d.^^„. 
Denom. 480 



In this example, we multi- 
ply the 1, in f^^t as in Redne- 
tion of whole numbers, viz., 
pounds by what makes a 
pound, shillings by what 
makes a shilling, &c. But 
this operation may be express- 
ed differently, thus; tsU ^^ 
X12 = H§ = id-..or by 
dividing the denominators, 

thus; Ti7y-T-20=^-i-l2=« 

^d., Ans.f as before, in its 
lowest terms. 



RVIiE. 

Q. How, then, would yon proceed 1 

A. Multiply the fraction, as in Reduction of whole 
numbers. 

More Exercises for the Slate, 

% Reduce ^^ of a pound to the fraction of a shilling. 

3. Reduce 3-9 27> ^^^ pound to the fraction of a farthing. 

Jl. I qr. ^ 

4. Reduce x^jVb of a hogshead to the fraction of a gallon. 

•A ^ gal. 

5. Reduce yyx of a bushel to the fraction of a quart. 

J. m qx. 
fi. Reduce ytti of * day to the fraction of a minute. 

7. Reduce x^ftrS" of a cwt. to the fraction of a pound. 

ji. -ff lb> 

S, Reduce tsVo of a hhd. to the fraction of a pint «tf. ^ pt 

A Reduce tI 1^ of ^ ^xuid \o \.Vi<& tnAiVou <:)t «u ^M\ixi^. 



FRACTIONS. m 

H j^^ To REDUCE Fractions of a lower Denomina- 
tion INTO A HIOHER. 

V 

We have seen, that, to divide a fraction (^ XL.), we muai 
multiply the denominator, or divide the numerator. 
. This rule is the reverse of the last (IT L.), and proves it. 

1. Redace i of a penny to the fraction of a pound. 



OPERATION. 

Denom. 2 
12 

24 
20 

New denom. 480 
rhen, ^, Ans. 



In this example, we divide as in Re- 
duction (ITXaIX.), viz., pence by 
pence, shillings by shillings ; but, in 
order for this, we must either multiply 
the denominator or divide the numera- 
tor by the same numbers thai we should 
divide by in Reduction of whole num- 
bers. The same result will be obtain- 
ed if performed thus: 

i X 12X20=xhy A Jns. 
Hence the following 

RIJI.B. 

Q. How do yon jnniMeod 1 

A. Divide as in Reduction of whole numbers. 

More Exercises for the Siatf. 

2. Reduce ^t[ of a shilling to the fraction of a.pound. 

A, Th ^ 

3. Redace f of a fiirthing to the fraction of a pound. 

4. Reduce -f^ of sl gallon to the fraction of a hogshead. 

b. Reduce -^yj of a quart to the fraction of a bushel. 

ji, XTT ^^ 
S Reduce Irry of a minate to the fraction of a day. 

A TTTT' 
7 Redace f of a pound to the fraction of a hundred weight. 

A TTnn 

8. Reduce j of a pint to the fraction of a hogshead. 

A "arifaTF— TSTF' 

9. Reduce } of a shilling to the fraction of «L^xai!\. 
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250 



IT lill. Q. When snch firactions as theso occur, vlt, ^, Y^^t looo » 
how is a unit supposed to he divided 1 

A, Into ten equal pails, called tenths ; and eacb 
tenth into 10 other equal paits, called hundredths, and 
each hundredth into 10 more equal parts, called thou- 
sandths, Sic. 

Q. How is it customary to wiite such ex[nres8ions 1 

A, By taking away the denominator, and placing a 
comma before the numerator. 

Let me see yon write down, in this manner, J^, -^nr, '^k^ 
Q. What name do you give to flractions written in this manner 1 

A, Decimal Fractions. 

Q. Why called iecimatl 

A. From the Latin word decern^ signifying ten; be- 
cause they increase and decrease in a tenfold propor* 
tion, like whole numbers. 

Q. Whatare all other fractions called 1 

A, Vulgar, or Common Fractions. 

Q. In whole numbers, we are accustomed to call the right-hand flguro. 
units, from which we begin* to reckon, or numerate ; hence it was round 
convenient to make the same place a starting point in decimals ; and to do 
this, we make use of a comma ; what, then, u the use of this eammB, 1 

A, It merely shows where the units' place is. 

Q. What are the figures on the left of the comma called 1 

A, Whole numbers. 

Q. What are the figures on the right of the comma calledt 

A. Decimals. 

Q. What, then, may the comma properly be called 1 

A, Separatrix. 

Q. Whyl 

A, Because it separates the decimals from the 
whole numbers. 

Q. What is the first figure at the right of the sepaiatiiz called 1 

A. lOths. 

^. What Js the second, thVxd, fourth, kx,. \ 

A, The second is liun&£edl\:kS)\)Ev&V)lD^ix^^<csQ&!^^ 
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the fourth ten thousandths, and so on, as in the nume- 
ration of whole numbers. 

Let me see yon write down again -^ in the form of a decimal. 
Q. As the first figure at the right ofthe separatrix is tenths, in wilthig down 
^1^ , th», where mnst a cipher be placed 1 

A, In the tenths' place. 

Let UM see yon write down in the form of a decimal -t-§ii* 

A. ,05. 

Write down y^, y^, j^. 

Q. How wotld yon write oown in decimals j^ing ^ 

A, By placing 2 ciphers at the right of the separa^ 
trix, that is, before the 7. 

Let me see yon write it down. 

A, ,007. 

Let me see yon write down yiAnr* 

A. ,002. 

Q. Why do yon write S down with S ciphers before it 1 

A, Because in ^ A^ , the 2 is thousandths ; conse- 
quently, the 2 must be thousandths when written down 
in decimals. 

Q. What does ,5 signify 1 

A. y^. 

Q. What does ,05 signify 1 

loO* 
Q. Now, as -^=^, &Dd as multiplying y-^ by 10 prodnces ^y^ 
which is also equal to 4, how mp«h less in value is ,05 than ,5 ? 

A. Ten times. 

Q. Whyl 

A. Because the parts in y^ are ten times smaller 
than in ^ ; and, as the numerator is the same in both 
expressions, consequently, the value is lessened 10 
times. 

Q How then, do d«cima. figures decrease in value from the left towards 
Uie right 1 

A. In a tenfold proportion. 

Q. What do^ ,50 mean 1 

A, 5 tenths, and no hundredths. 

Q. What, then, it the v line of a cipher at ths y\|^\ oC ^MteK^% 

A. No value. 
12* 
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Q. We have seen tliat ,5 is 10 times as mneh in Tsloe as ,05, or y^^ j 
«rliat efiect, then, does a cipher have placed at the left of decimals 1 

A. It decreases their value in a tenfold proportion. 

Q. Since decimals decrease from tM le^ to the right in a tenfold pcopoi 
Hon, how, then, most they increase from loe right to the left 1 

A, In the same proportion. 

Q. Shir.« it was shown, that, »5=^ ; ,25 — ^^A ; what then, will 
always be the denominator of any decimai expression 1 

A. The figure 1, with as many ciphers placed at the 
right of it as there are decimal places. 

Let me see yon write down the following decimals on yonr state, and 
change them into a common or vulgax fraction, by placing their proper da 
nominators under each, viz., ,5 ,05 ,005 ,02 ,0225 ,37. 

Q* *^ ^ '^nS^4'' *^^ '^ ^ '^^ ' ^^^^ ^®°> ^ ^^ ™^ ^ value, 
,85 or ,5 1 

Q. By what, then, is the Tslne of any decimal figores determined 1 

A. By their distance from the units' place, or sepa 
ratrix. 

Q. When a whole number and decimal an Joined together, IfaM, S,^ 
what is the expression called 1 

A, A mixed number. 

Q. As any whole number may be reduced, to tenths, hundredths, thini 
dtl " ■ ■ 



fths, fcc., by annexing ciphers (for multiplying by 10, 100, &c.), thus, 5 Is 
90 tenths, 500 hundredths, &c. ; how, then, may any mixed nnmJier be read 
^85,4t 

A, 254 tenths, giving the name of the decimal to all 
the figures. 

Q. How is 25,36 read t 

A. 2536 hundredths. 

Q. How is 5,125 lead 1 

A, 5125 thousandths. 

Q. What would 5125 thousandths be, written In the fbnn of a ndgur ov 
common fraction 1 

This is evident from the fiict, that -fi^ (&n improper fraction), ledoeed 
10 a mixed number again, is equal to 5^25. 

The pupil may learn the names of any decimal ezpresaion, ae flur as 
len-millionths, also how to read or write decimals, nom the foUowini 
TW»lo:- 



DECIMAL FP ACTIONS 
TABI^E. 



ia9 




P 

O 'JUL 

ToooTT — 

78 

^Tinio<r5TnF= 



. . ,5 . . • • . . read 5 Tenths. 

. • ,06 . . . . • read Hundredths. 

. . ,025 .... read 35 Thousandths. 

. . ,1328 . . . read 1328 Ten-Thousandths. 

. 7,8 read 7, and 8 Tenths. 

. 6,000009 . read 6, and 9 Blillionths. 

26,25 read 36, and SS Hundredths. 

. 3,0000008 read 3, and 8 Ten-Milllonths 



365= 365,0000000 read 365. 



Exercises for the Slate, 

Writs in decimal form 7 tenths, 42 hundredths, 62 and 2b 
hundredths, 7 and 426 thousandths, 24 thousandths, 3 ten-thou- 
sandths, 4 hundredths, 2 ten-thousandths, 3 millionths. 

Write the fractional part of the following numbers in the form 

of decimals, viz. 6tV> tVijj 62x¥tj> ^1% ^jhy 2G2yo*^, 

Write the follo^-'ing decimal nunibers in the form of vulgar 
or common fractions, then reduce them to their lowest terms ':•> 

IT XXXVII.j thus, 2,5=2/|>=2j- in its lowest terms. 



i. 45,5. 

2. 9,25. 

3. 23,75. 

4. 11,8. 
6. 19,9. 

6. 25^5. 




A. 25||^|j. 



7. 6,28. A, 6j\ 

8. 6,005. A, 6^j. 

9. 3,00025. A. 3^^'ip^. 

10. 6,08. A. ej\. 

11. 9,2. A, 9|. 
12.7,000005.^.7.1^^^ 
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Q What money is adapted to decimal roles 1 

A, Federal money. 

Q. What is the money unit 1 

A. The dollar. 

Q. How is it so adapted t 

A, As 10 dimes make a dollar, and 10 cents a dime, 
&c., dimes are lOths of a dollar, cents are lOOths, and 
mills are lOOOths of a dollar. 

Q. How are 3 dollars S^' dimes 4 cents and 5 mills written 1 

A, $3,245. 



ADDITION OF DECIMALS, 

IT Lin. Q. As we have seen that decimals increase ilrom right to left 
In the same proportion as anits, tens, hnndreds, &c., how, then, may all tho 
op«7ations of decimals be performed 1 

A, As in whole numbers. 

. AV>«e.— The only difficulty which ever arises, consists in determining where 
die decimal point ought to be placed. This will be noticed in its proper place 

]. A merchant bought 5^^ barrels of rice at one time for 

^27|VW) at another jj?^ of a barrel for S4,255, at another 

l^nnr of a barrel for StthT) *^d at another ^^ of a barrel 

for tUQj-^-^ 'j how many barrels did he buy in all 1 and whai 

did they cost him 1 

Ai we have seen 
that decimals corres- 
pond with the denom- 
mations of Federal 
Money, hence we may 
write the decimals 
down, placing dimes 
under dimes, cents 

Ans. 6,988 barrels, for $35,427 | ^XundeH^ntK 
hundredths under hundredths, &c., and add them up, as ia 
Addition of Federal Money. 

From these iUustrations we derive the following 

RUL.E:. 

Q. How are the nambers to bo written do^Ti 7 

A. Tenths under tenths, hundredths under hun- 
dredthsy and so on. 

^. How do yon patoGiMd to Addl 





OPERATION. 




Barrels. 




Dollars. 


5,2 




27,825 


,62 




4,255 


,278 




0,72 


,89 




2,627 
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A, Ar; :n Simple Addition. 

Q. V/iaere do yon place the separatriz ? 

A, Directly under the separating points above 

More Exercises for the Slate. 

2. James bought 2,5 cwU of sugar, 23,265 cwt. of hay, and 
4,2657 cwt. of rice ; how much did he buy in all 1 A. 30,0307 
cwt. 

3. James is Ujj^ years old, Rufus 15t^, and Thomas 16^^*^, 
what is the sum of all their ages 1 A. 46,5 years. 

4. William expended for a chaise S255x^j for a wagcn 

S37i^V> for a bridle SyVcT? and for a saddle SUtWxi 5 what 
did these amount to 1 A. $304,455. 

5. A merchant bought 4 hhds. of molasses; the first con- 
tained CQjjs gallons, the second 72f^^%xnF gallons, the third 
50^ gallons, and the fourth ^bj-Qj^ gallons; how many gallons 
did he buy in the whole 1 A. 240,6157 gallons. 

6. James travelled to a certain place in 5 days ; the fffst day 

be went 40^^^ miles, the second 28yVo miles, the third 42xd 

miJes, the fourth 2 2| ^(^ (^ miles, and the fifth 29xoVotf miles; 
how far did he travel in all 1 A. 162,0792 miles. 

7. A grocer, in one year, at different times, purchased the 
following quantity of articles, viz. 427,2623 cwL, 2789,00065 
cwt., 42,000009 cwt., 1,3 cwt., 7567,126783 cwt., and 897,62 cwt. ; 
how much did he purchase in the whole year 1 A. 11724,309743 
cwt. 

8. What is the amount of tV 245^Vff) ^iTby ^^J-^WUlSy 

JUrUlSirUy looO' ^^'^T.XroTiWSy ^jq, 160o666 > and 19251 
A. 2854,492472. 

9. What is the amount of one, and five tenths; forty-five, 
and three hundred and forty-nine thousandths; and sixteen 
hundredths! A. 47,009. 



SUBTRACTION OF DECIMALS. 

ir L.IV. 1. A merchant, owing S270,42, paid $192,625; 
aow much did he then owe 1 



OPERATION. 

$270,42 
$192,625 

Am, '$77,795 



For the reasons shown in Addition, 
we proceed to subtract, and point off. 
as in Subtraction of Pederel Mox^e^. 



143 ARITHMETIC. 

Hence we deriye the following 

Q. How do yoa write the nomben down 1 

A. As in Addition of Decimals. 

Q. Ilow do you subtract 1 

A, As in Simple Subtraction. 

Q. IltHV do you place the separatrix 1 

A, As in Addition of Decimals. 

More Exercises for the Slate. 

1. Bought a hogshead of molasses, containing G0,72 gallons; 
how mucti can I sell from it, and save 19,999 gallons for mj 
own u>e 1 A. 40,'/21 gallons. 

2. James rode from Boston to Charleslown in 4,75 minutes, 
Rufus rode the same distance in G,25 minutes; what was the 
difference in the timel A. 1,5 min. 

3. A 'juTchant, having resided in Boston 6,2G78 years, stated 
his ag?to be 72,G25 years. How old was he when he emigrated 
to that place 1 A. GG,3572 years. 

A*o<e.— llie pupil must bear in mind, that, in order to obtain the answer, 
the fi{^ires nnnexiMi to each question, are first to be pointed off, supplying 
•iphers, if necessary, tlien added together as in Addition of Decimals. 

• 

4. From ,G5 of a barrel take ,125 of a barrel-525; take ft 
of a barrel-45; take ,45 of a barrel-2; take ,6 of a barrel-5; 
take ,125G7 of a barrel -52433 j lake ,2G of a barrel-39. 
A. 2,13U33 barrels. 

5. From 420,9 pipes take 12G,45 pipes-29445 ; take ,G25 of 
A Dipe-420275; take 20,12 pipes-40078; take 1,G2 pipes- 
41928; take 419,89 pipes-101 ; take 419,8999 pipes-lOOOL 
A. 1530,7951 pipes. 



MULTIPLICATION OF DECIMALS. 

^ liV* 1. How many yards of cloth in 3 pieces, each piece 
sontaining 20 ,j^ yards 1 * 

In this example, since multiplication 
is a short way of performing addition, 
it is plain that we must point off as in 
addition, viz., directly under the separat- 
ing points in the multiplicand ; and. as 
Ans, 62^0 yds. either factor may be made the multipli- 
cand, Y\aA vYvetfe been tw9 decimals in 
'he multiplier also, we must have yoywX^^ o^ vq<\k m<ft\^'\^<(3r» 



OPERATION. 

20,75 
3 
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for decimals, >vhich, counting both, would make 4. Hence, we 
nast always point off in ihe product as many places fordeoi- 
mals, as there are decimal places in both the factors. 

2. Multiply ,25 by ,5. 



OPERATION. 

,25 
,5 



Ans. ,125 



In this example, there being 3 decimal 
places in both the factors, we point off 3 
places in the product, as before directed. 
The reason of this will appear more evi- 
dent by considering both ilie factors coii>- 
mon fractions, and multiplying by II XLi., 



thus ; ,25 = tVo) and ,5 = j^ ; now, t¥o xiV = iWiy> 
which, written decimally, is ,125, Ans , as before. 

2. Multiply ,15 by ,05. 



OPERATION. 

,15 
,05 

J^ns. ,0075 



In this case, there not being so man^ 
figures in the product as there are deci 
mal places in both the factors (viz. 4), we 
place two ciphers on the left of 75, to 
make as many. This will appear evident, 

by the following; ,15 = y^oxr? and ,05 
— r§7j[ 5 then iVo xT^(r====^ToVo^==,0075, ilrw., the same a* 
before. ' 

From these illustrations we derive the following 

BUJLX:. 

Q. How do yoa mnltlply in Decimals 1 

A. As in Simple Multiplication. 

Q. llow many figures do you {mint off for decimals in the product 1 

A. As many as are in both the multiplicand and 
fluiltiplier. 

S. If there lie not fignros enough in the product for this porpoae, hoir 
d you proceed Y 

A. Prefix ciphers enough to make as many. 

Q. What is the meaning of annex 7 

A, To place after. 

Q. What is the meaning of pri^fix J 

A, To place before. 

More Exercues for tJie Slate 

4. What will 5,66 bushels of rye cost, at Sl,09 a bushel ? A. 

•6,1128, or $6, He, 2,^5 m. 

5. How many galiom^ of rum in ,G5 ot ^\>;ixtt\,t^sLV\»^^^ 
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containing 31y^ gallons 7-20475. In ,8 of a barren-252. In 
,42 of a barrel 1-1323. In ,6 of a barrel 1-189. In 1126,5 bar- 
rels 1-3548475. In 1,75 barrels 1-65125. In 125,626789 barrels 1 
-59572438535. A. 39574,9238535 gallons. 

6. What will 8,6 pounds of flour come to, at S>04 a pound 1- 
344. At S,03 a pound 1-258. At 58i,035 a pound 1-301. At 
8,0455 a pound 1-3913. At S,0275 a pound 1-23650 
il. $1,5308. 

7. At S,9 a bushel, what will 6,5 bushels of rye cost 1-585. 
What will 7,25 bushels 1-6525, Will 262,555 bushels 1- 
2362995. Will ,62 of a bushel 1-558. Will 76,75 bushels 1- 
69075. Will 1000,0005 bu^hels^ 1-90000045. Will 10,00005 
bushels 1-9000045. A. 1227,307995. 



DIVISION OF DECIMALS. 

^ LiVI. In multiplication, we point off as many decimals 
in the product as there are decimal places in the multiplicand 
and multiplier counied together; and, as division proves mul- 
tiplication, by making the multiplier and muliiplicand the divi- 
sor and quotient, hence there must be as many decimal places 
in the divisor and quotient, counted together, as there are deci- 
mal places in the dividend. 

1. A man bought 5 yards of cloth for $8,75; how much was 
It a yardl $8,75=875 cents, or lOOihs; now, 875-1-5=175 
•ents, or 100ths,*=Sl,75, Arts, 

OR, 

By retaining the separatrix, and dividing as in whole num- 
t)ers, thus : — 



OPERATION. 

5 ) 8,75 
Ans. $1,75 



As the number of decimal places in 
the divisor and quotient, when count- 
ed together, must always be equal lo 
the decimal places in the dividend, 
therefore, in this example, as there 
are no decimals in the divisor, and 
iwo in the dividend, by pointing off two decimals in the quo- 
tient, the number of decimals in the divisor and quotient will 
be equal to the dividend, which produces the same result a.* 
t)efore. 

3. At $2,50 a barrel, how many barrels of cider can I have 
for $11 1 $11=1100 cents, or lOOlhs, and $2,50=250 cents, oi 
lOOths; then, dividing lOOlhs by \CttvVis, It^e quotient will evj 
denily be a whole number, Vhus •.— 



DECIMAL FRACTIONS. 



145 



OPERATION. 



250 ) 1100 ( 4^-J-g barrels, Ans. 
1000 



100 
250 



In this example, 
we have for an an- 
swer 4 barrels, and 

■^jQ of another bar- 
rel. But, instead 
of stopping here in. 
the process, we majf 
bring the remain* 



der. 100, into tenths, by annexing a cipher (that is, multiplying 
by 10), placing a decimal point at the right of 4, a whole num- 
ber, to keep it separate from the lOths, which are to follow. 
The separatrix may now be retained in the divisor and divi- 
dend, thus: 



OPERATION. 

2,50) 11,00(4,4 jlns. 
1000 



1000 
1000 



We have now for an an- 
swer, 4 barrels and 4 tenths 
of another barrel. Now, if 
we count the decimals in 
the divisor and quuiient 
(being 3), also the decimals 
in the dividend, reckoning 
the cipher annexed as one 
decimal (making 3), we shall find again the decimal places 
in the divisor and quotient equal to the decimal places in the 
dividend. We learn, also, from this operation, that, when there 
are more decimals in the divisor than dividend, there must be 
ciphers annexed to the dividend, to make the decimal places 
equal, and then the quotient will be a whole number. 

Let us next take the 3d example in Multiplication (IT LV.) 
and see if multiplication of decimals, as well as whole numbers, 
can be proved by Division. 

3. In the 3d example, we were required to multiply ,15 by ,05; 
now we will divide the product, ,0075 by ,15. 



OPERATION. 

,15 ) ,0075 ( ,05 Ans. 
75 



We have, in this exam- 
.ple (before the cipher was 
placed at the left of 5), four 
decimal places in the !ivi- 
dend, and two in the divi- 
sor ; hence, in order to make 
the decimal places in the divisor and quotient equal to the divi- 
dend, we must point off two places for decimals in the quotient 
But as we have only one decimal place in the quotient, the 
deficiency must be supplied by prefixing a cipher. 
The above operation will appear more evident by commoc 

fractions, thus: ,0075 = TTyWff) ^^^ ^^^J15^1S 5 "ow iiyWff 
is divided by jW by inverting ^'^ V^ ^\.N\\^i^ >iw»^. 

13 
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From these illustrations we derive the following 

RuiiX:. 

(^. How do you write the numlMrs down, and divide 1 

A. As in whole numbers. 

Q. How many figures do yon point oflf in the quotient for decimals 1 

A, Enough to make the number of decimal places 
in the divisor and quotient, counted together, equal to 
tlie number of decimal places in the dividend. 

Q. Suppose that there are not figures enough in the quotient for this pm 
pose, what is to l)e done 1 

A. Supply this defect by prefixing ciphers to said 
quotient. 

O. What is to be done when the divisor has more decimal places than 
ibe dividend 1 

A. Annex as many ciphers to the dividend as wiU 
make the decimals in both equal. 

Q. What will he the value of the quotient in such cases 1 

A, A whole number. 

O. When the decimal places in the divisor and dividend are equal, and 
the divisor is not contained in the dividend, or when there is a remainder, 
huw do you proceed 1 - 

A. Annex ciphers to the remainder, or dividend, 
and divide as before. 

Q. What places in the dividend do these ciphers take 1 

A. Decimal places. 

More Exercises for the Slate. 

4. At S,25 a bushel, how many bushels of oats may be bought 
for $300,507 A 1202 bushels. 

5. At $,12i, or $,125 a yard, how many yards of cottoq cloth 
may be bought for $16 1 A. 128 yards. 

6. Bought 128 yards of tape K)r $,64; how much was it a 
vard 1 A. $.005, or 5 mills. 

7. If you divide 1165 barrels of flour equally amt>ng 5 men, 
how many barrels will each havel A. 23,3 barrels. 

JVot«.— The pnpil must continue to bear in mind, that, before he proceeds 
to add together the figures annexed to each question, he must prefix ciphefs, 
when required by the rule for pointing off. 

8. At $2,255 a gallon, how many gallons of rum may be 
bought for $28,18751-125. For $56,375 '?-25. For $112,751- 

50. For #338,25 7-150. A. 237,5 gallons. 

9, If $2j25 will board ot^e matv a >wt^\L, \\^u xoaa^ ^eeks 
^an he be boarded for SlOOl.'iai-^b. Yox *^^**^'^VSee«^ 
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Fjr S200,7^-892. For $100,35 1-^46. For $60,75 V27. A, 
828,4 weeks. 

10. If 3,355 bushels of corn will fiU.,one barrel, how many 
barrels will 3,52275 bushels fill 1-105. Will ,402(iof a bnshel?- 
t2. Will 120,780 bushels 1-36. Will 63,745 bushels ?-li). Will 
40,260 bushels ?-12. A, 68,17 barrels. 

11. What is the quotient of 1561,275 divided bv24,3?-6425 
By 48,61-32125. By 12,157-1285. By 6,075 ?-257. Jt 
481,875. 

12. What is the quotient of ,264 divided by ,2 1-132. By ,4 U 
66. By ,02 1-132. By ,04 1-66. By ,002 1-132. By ,004 ?-66b 
1. 219,78. 



REDUCTION OF DECIMALS. 

IT LiVIL To CHANGE A VuLGAR OR CoMMON FRAC- 
TION TO ITS EQUAL DECIMAL. 

1. A man divided 2 dollars equally among 5 men ; what part 
of a dollar did hegiveeachl and how much in 10tbs,ordecinialsf 

Iji common fractions, each man .evidently has | of a dollar, 
the answer ; but, to express it decimally, we proceed thus : — 



OPERATION. 
Numer. 

Denom. 6)2,0 (, 4 
20 



Ans. 4 tenths, = ,4. 
fraction f , reduced to a decimal, is ,4, Ans. 
2. Reduce ^7 to its equal decimal. 



In this operation, we cannot di- 
vide 2 dollars, the numerator, by 5, 
the denominator; but, by annexing 
a cipher to 2 (that is, rauliiplying 
by 10), we have 20 tenths, or dimes : 
then 5 in 20, 4 times; that is, 4 
tenths, =a ,4 : Hence the common 



OPERATION. 

32 ) 3,00 ( ,09375 
288 



120 
96 



240 
224 



160 
160 



In this example, by annexing ont 
cipher 10 3, making 30 tenths, we find 
that32 is not contained in the lOihs; 
consequently, a cipher must be writtea 
in the lOihs* place in the quotient 
These 30 tenths may be bnmoht into 
lOOihs by annexing another cipher 
makins^SOO hundredths, which con 
tain 32. 9 times; that is. 9 hundredths. 
By continuing 10 annex ciphers for 
lOOOths, &c., dividing as before, wc 
obtain ,09375, Am. By coimiing the 
ciphers annexed to the numcraior, 3, 
we shall find them. ec^w^V \vi v\\^ ^<i5»r 
mal places in vVve i\vio\.\eia. 
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Jfote. — In the last answer, we bave five places fox decimals ; bnt, as thii 9 

in the fiAh place is only 7 () q^O 0" ^^ ^ ^^^ ^' ^^^ ^ found soificiently ezaet 
for most practical purposes, to extend the decimals to only three or four places 

To know whether you have obtained an equal decimal, 
change the decimal into a common fraction, by placing its pro- 
per denominator under it, and reduce the iraction to its lowest 
terms. If it produces the same common fraction again, it j& 

right; thus, taking the two foregoing examples, ,4= -5^=^. 

Again, ,09375=T^^^=/^. 

From these illustrations we derive the following 

BIJL£. 

Q. How do you proceed to reduce a common fraction to its equal d» 
dsaal? 

A. Annex ciphers to the numerator, and divide by 
the denominator. 

Q. How long do you continue to annex ciphers and divide ? 

A, Till there is no remainder, or until a decimal is 
obtained sufficiently exact for the purpose required. 

Q. How many figures of the quotient will be decimals 1 

A. As many as there are ciphers annexed. 

Q. Suppose that there are not figures enough in the quotient for this pur- 
pose, what is to be done 1 

A. Prefix ciphers to supply the deficiency 

More Exercises for the Slate, 

3. Change ^9 1} l; and ^ to equal decimals. A. ,5, ,75* 
^,,04. 

4. What decimal is equal to ^. ''-5. What=|-?-5. Whai 
•-^7?-75. What=3^?^. ^.1.34. 

5. What decimal is equal to y^u '-5. What=| r-25. What 
-A" ^-5. What= 4^(y r-175. What=}^ r-G25. A 1 6. 

6 What decimal is equal to J?-1U1. What=|r-4444 
What=«^r-iOl01. What=^ ?-3333.* ..i?. 898901.+ 

• When (leclmRl firactlons continue to repeat the same fianire, like 333, &c., 

In this example, they are called Repetends, or Circulating Oecimals. When 

only one tijrnre repeats, it is ciiUeil a single repetend; but if two or more 

figures fppeat, it is called a coiniMumd re|>etend: thus, ,333, ice. Is a singi« 

repetenil, .()10I0I. &c., a cnm{Kiund repctend. 

Wiwn other iJeclnials come befuto c\ttu\H.^tv^ Aftc\w\«LV&^ as ^8 In ,8333, tb« 
decimal is called a juixod rcpeiend. 
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IT £,VI1L T9 REDUCE Compound Numbers to 
Decimals op the highest Denominatipn . 

1. Reduce 15 s. 6 d. to the decimal of a poand. 
operation. 
12) 6,0 d. 



20 ) 15,5 s. 
,775 £. 



In this example, 6 d.=YS ^^ ^ shilling, 
and y®^, reduced to a decimal b^ f LVII., 
is equal to ,5 of a shilling, which^ joined with 
15 s., makes=»15,5 s. In the same manner 
15,5 s.H-20 s. =,775X, Ans. 



It is t)ie common practice, instead of writing the repeating figures sevoal 
tiines, to piace a dot over the repeating figure in a single repetend ; thus, 111, 

IcCf is written 1 ; also over the first and last repeating figure of a compound 

repetend ; thus, for, ,030303, &c., we write, ,03. 

Tlie value of any repetend, notwithstanding it repeats one fignre or mom 
an infinite nun:l>er of times, coming nearer and nearer to a unit each time, 
though never reaching it, may be easily determined by common fractions; 
as wiil appear from what follows. 

By reuuring ^ to a decimal, wo have a quotient consisting of ,1111, &C., 
chat is, tlie repetend i ; ^, then, is the value.of the repetend i, the value of 
.833, &.C. ; that is, ^e rei)etend 3 must be three times as much; that is 
I and ,4 = J ; ,5 = I ; and ,9 = |=1 whole. 

Hence we have the following RULE for changing a single repetend to its 
equal cnniinon fraction :— Make the given reiwtend a numerator, writing 9 
underneath for a denominator, and it h done. 

What is the value of ,i 1 Of ,2 1 Of ,4 1 Of ,7 1 Of ,8 1 Of ,8 1 A. 

9) i") '§t 9") S"' IT* 

By ch.insing ^X. to a decimal, we shall have ,010101. that is, the repetend 
,01. Then, the reiietend ,04, being 4 times as much, must be g ^, and wM 
must be 1 1. also, ,45 = ^-|. 

If ^^ g be reduced to a decimal, It produces ,001. Then the decimal ,004, 
being 4 times as much, is yj^. and ,03C = ^'g*g^. This principle will be 
trie for any number of places. 

Hence we derive the following RULE for reducing a circulating decimal 
to a common fraction : — .Make the given re|ielend a numerator, and tlie (!•> 
oominauir will be as iiuiny 9s as there are figures in the reiietend. 

Change ,18 to a common fractl<m. .^. J J se= y^. 

Change ,73 to a common firuction. ^. ^'^ =3 ^V. 

Change ,6u3 to a common fraction Ji. jr^g ss ^. 

In the following example, vix. Change ,83 to a com\ww\ Cr\t,Vkwi\ A^* **■ 
P»iiJig liffure h 3, that Is |, and ,8 is y\r ; Wveiv ^,\t»V««v^ «!^ \iteVcv%\ t\ 

13* 
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Hence we derive the following 

RUL.E. 

Q. Hc'ir most the several denominations be placed 1 

A. On.i above another, the highest at the bottom. 

Q. IIow do you divide 1 

A, Begin at the top, and divide as in Reduction ; 
that is, shillings by shillings, ounces by ounces,-&c., 
annexing ciphers. 

Q. Ho%v long do yon continue to do sol 

A. Till the denominations are reduced to the deci 
!nal required. 

More Exercises for the Slate, 

& Reduce 7 s. 6 d. 3 qrs. to the decimal of a pound. 

ji. ,378125X 

8. Reduce 5 s. to the decimal of a pDund. ^. ,25jC 

4. Reduce 3 farthings to the decimal of a pound. 

J, ,003125X. 

5. Reduce 2 qrs. 3 na. to the decimal of a yard. ji. ,6875 yd. 

6. Reduce 2 s 3d. to the decimal of a dollar.' J 9376. 

7. Reduce 3 qrs. 3 na. to the decimal of a yard. J. ,9375 yd. 
8L JReduce 8 oz. 17 pwts. to the decimal of a pound Troy. 

J. ,7375 lb. 

9. Reduce 8£ 17 s. 6 d. 3 qrs. to the decimal of a pound. 

wl 8,878125£. 



\ unit, Is, by being In the second place, ^ of y^^=^ ; then yq <^<1 ^ 

Added together, thus, ^8^. _[- ^ =- lA -.. |^^ ^„,. 

Hence, to find the value of a mixed rcfietend — Pint find the vnUie of tfie 
lepeating decimals, then of the other decimals, hnd add these results uicether 

2. Change ,016 to a common fraction. .4. tVtt i 6oo ''^B^OO'=^T2* 
Proof, 11 -7- 12 = ,916. 

1. Change ,S!03 to a common fraction. ^. ^d ji' 

To know If the result be. right, change the common fraction to a decimmJ 
icain. ir It produces the same, the work is right. 

Re()Ofiting decimnls may tie easily multiplied. subtJ»^ted, te., by fintradiH 
iig them to their equal conunon fractions. 
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5r IaJXm To reduce Decimals of highee Dzaom- 
NATioNS TO Whole Numbers of lower Denomi- 
nations. 

7%M rule is tfu reverse of the last. 

Let as take the answer to the first example. Reduce ,775jC 
10 whole numbers of lower denominations. 



operation. 

20 

8. 15,500 
12 



In this example, ,775£. reduced lo 
shillings, that is, muliiplied by 20, 
gives 15,5 (for ciphers on the righl 
ofa decimal are of no value) ; then 
the decimal part ,5xl2=6,00=«6 A 
.^715. 15 s. 6 d. 



d. 6,000 

Hence we derive the following 

Q. How do you proceed t 

A. Multiply the given decimal as in Reduction ; 
Hiat is, pounds by what makes a pound, ounces by 
what makes an ounce, &c. 

Q. How many pUces do you point ofT in each product for decimals 1 

A, As many as there are decimal places in the given 
decimal. 

Q. Where will you find the answer 7 

A, The several denominations on the left hand of 
the decimal points will be the answer. 

3Iore Exercises for the Slate. 

The following^ examples are formed by taking the answers iji 
the la.st rule; of course, the answers in this may be found in the 
examples of that. The examples in each are numbered so as 
to corresponrl. 

2. Reduce .378125£. to whole numbers of lower denomina 
lions. (For Jins. see ex. No. 2, IT LVIII.) 

3. What is the value of ,25 ofa pound ? 

4. What is the value of ,003125 of a pounds 

5. What is the value of .0875 ofa yard ? 

6. What is the value of ,375 ofa dollar* 

7. What is the value of ,9375 of a yard *? 

8. What is the VMlae of ,7375 of a pound Tuw'X 
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Application of tJie two foregoing Rules, 

1. What will 4 yards of clotK cost, in pound?, at 7 s. 6 d. a 
jrard ? 7 s. 6 d., reduced to a decimal, «=,375£.x4 yards.=» 
£1,500 

20 

10,000 ^«5.,1£. 10s. 

2. At $6 a cwt., what will 2 cwt 2qrs. of rice costi j1. $15. 

3. At <20 a ton, what will 15 cwt. 2 qrs. of hay cost ? 

J. $15,50. 

4. What cost 6 cwt qrs. 7 lbs. of sugar, at $11,25 a cwt. ? 

A, $G8,203. f 

5. What cost 60 gals. 1 pt. of rum, at $.78 a gallon ? 

J. $46,897^.' 

6. At $1,25 a bushel, what will 36 bu. pks. 4 qts. cost ? _ _ 

ji. $45,156fo\. 

7. At $4,75 a yard, what will 26 yds. 2 qrs. of broadcloth 
cost ? A. $l25,87i 

8. At 2£. 10 s. a cwt., what will 6 cwt. 3 qrs. of rice cost 1 
2£. 10s.=2,5£., and 6 cwt. 3 qrs.=6,75 cwt.; then, 6,75X 

'^,5= 16,875£.X20= 17,5 s. X 12=6 d. -tf. 16£. 17 s. 6d. 

9. What will 6 gals. 2 qts. of brandy cost, in pounds, at 15 
shillings a gallon 1 ji, i£. 11 s, 6 d. 



REDUCTION OF CURRENCUES. 

IT LiX, An apology may by some be deemed necessary for 
the omission, in this work, of much that is contained in othei 
treatises, respecting what is called " the currencies of the differ- 
ent United Slates." The author, however, deems it rather 
necessary to apologize for introducing the subject at all. Those 
merely nominal currencies, originally derived from Great Bri- 
tain, have long been obsolete in law, and ought to become so in 
practice. So long, however, as that practice continues, it may 
oe necessary to retain a brief notice of it in elementary works. 

Jfote.— It was not intended that the Tollowing Table shbuld' be exact lb 
every particular to a mill, bat enough so to correspond with the pecuniary 
calculations current among men of business ; and, as such, it will be com- 
mitted to memory more easily. 

The design of the Table is not that it should be learned by rote, but by 
Bcttthl calculations from a few daxa*. xYvwi^, %% \ teoctMn^ is | of a cent, then 
2ikrthlng$ are {. ABam,a»ad.\a\ce.n\a,«ittA^?k.w^^««t>j&,^«.Tw^%.3d 
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ua 54 c«nts. U wonld be well for the teacher to direct the attenilon of th«. 
papil to this cjiject by explanntions. 



Repeat the 

1 farthing u . 

2 farthings . an . 

3 farthings . . m , 

4 farthings . vt . 



TABJLE* 

of a peony, 
of* penny, 

^ of a penny, 

1 penny. 



Pence. 
1 i. 
2 
3 

4 



are 



are 



^ 



are 



are 



.5 
6 
7 
8 
9 

10 
.11 

12 



cts. 

11 

4 



are 



are 



are 



are 



are 



are 



ve 



are 



Si 
10 

11 

12^ 
14 
15 
16| 



1 and 
1 and 
1 and 
1 and 
1 and 
1 and 
1 and 
1 and 
1 and 
1 and 
1 and 

1 and 

2 and 



d. 
1 
2 
3 
4 

5 

6 

7 

8 *re 

9 are 

10 «* 

11 •" 

12 -re 

3 "• 



are 
are 
are 
are 
are 
are 
are 



d. 
13 J or 

14, or 

15, or 

16, 

17, 
18, 
19, 
20, 
21, 
22, w 

23, or 

24, or 
27, or 



or 
or 
or 
or 
or 
or 



Cts. 

IS 

IH 

21 

22 

23i 

2b 

26^ 

27^ 

29 

304 

3l| 

331 

37| 



or . 
or . 
or . 
or . 

d. 

and 6 
and 9 
and 
and 3 



of a cent 
of a cent 

1 cent. 
1^ cent 



6 
9 



aiid 
and 
and 
and 3 
and 
and 



6 
9 



and 
and 6 
and 



are 

are 
are 
are 
are 
are 
are 
are 
are 
are 
are 
are 



d. 

30, 
33, 
36, 
39, 
42, 
45, 
48, 
51, 
54, 
57, 
.60, 
66, 



or 
or 
or 
or 
or 
or 
or 
or 
or 
or 
or 
,or 



Cts. 

42 

46 

50 

54 

58} 

62| 

661 

71 

75 

79 

83| 

91| 



are 72, w 100 



1. At 3 farthings a yard, what will 2 yards of tape cost m 
cei^ts? 

2. What will 2 sticks of twist cost, in cents, at | d. a 
stick ? At i d. a stick ? At i d. a stick ? 

3. At 7 d. apiece, how many cents will buy 1 inkstand ? 
Will buy 2 ? Will buy 3 ? 4 ? 5 ? 6 ? 

4. How many cents must you pay for 2 rulers, at .9d. 
apiece.' Foi 4 ? For 6 ? For 8 ? For 16? For 24 ? 
For 32 ? 

5. What will 2 yards of lace come to, in cents, at 1 s 6 d. 
a yard ? What will 3 yards ? What will 4 yards ? Whal 
will 6 yards ? 

6. When oats are^s. 6d. a bushel, how many cents will 
buy 2 bushels ? 

7. When rye is 3 s. a bushel, how many cents will buy 2 
bushels ? How manv 3 bushels ? How many 4 ? Hof 
many 8 ? 
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8. When corn is 4 s. 6 d. a bushel, what are 2 bushels 
worth in cents ? What 4 bushels ? What 8 bushels ? What 
12 bushels ? 

9. How many cents make a dollar t A. 100. 

10. If a Latin Grammar cost 6 shillings, how many dol- 
lars will buy 2 ? How many 4 ? How many 6 ? How 
many 8 ? How many 20 ? 

11. What will 2 barrels of flour come to, at 30 shillings per 
barrel ? What will 3 ? What will 6 ? What will 7 .' 

12. If you buy a book for 1 shilling and 6 pence, and give 
the bookseller a tifty-cent piece, how many cents in change 
must he give you ? 

13. If you buy a Latin Grammar for 4 shillings and 9 
pence, and give the bookseller 1 dollar, how many cents mu§t 
ne pay you ? 

14. If you have 4j pence a week, how many weeks wiD 
come to a dollar ? How many to 2 ? How many to 3 .' 

15. If I pay 1 s. 6 d. for 1 meal of victuals, how man^ 
meals can I have foranloliar? For 2 dollars? For | a dol- 
lar ? For \ of a dollar ? For 3 dollars ? For 4 ? 

16. When broadcloth is 12 s. a yard, for how many dol- 
laTb can you buy 2 yards ? How many 3 ? How many 6 ? 

17. You buy a hat for 18 shillings, and give the store- 
keeper a Ave dollar bill; how many dollars must he give 
you in change ? » 

18. How many cents are 2s. 2d. ? 2s. 5 d.? 2& 7d.' 
28. lOd.? 3s. Id.? 3s. 5d.? 3 s. 8 d. ? 48. 2d.r 4s 
5d.? 4 8. 7 d.? 7 s. 7 d.? 9 s. d. ? lOs. 6d.? 12 8.. 
128. 6d.? 12s.9d.? 13s.? 14s. 6d.? 15s.? 15fl 
6 d. ? 15 s. 9 d. ? 16 8. 6 d. ? 17 s. 6 d. ? 18 s. ? 21 8. 
24 s ? 27 s. ? 30 8. > 36 s. ? 42 s. ? 48 8. ? 64 8. 
60 8. ? 66 8. ? 



Q. What is that, which you have now been doing, called 1 

A, Reduction of Currencies. 

Q. Are pounds, shillings, pence, and farthings the same in all eoantriesi 

A, Thpy are the same in name, Jbut not in value. 

Q. What was their value formerly in England and her Amartcait 
eolonies 1 

A. The same. 

Q, What has occasioned the difteieute Va N^VaA'\ 
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A, The legislatures of these colonies emitted, or 
put ia circulation, bills, which depreciated in value in 
various degrees. 

Q. What is the number of shillings, which it takes in any state, to makf 
a dollar, called 1 

A, The currency of that state. 

Q. How many shillings make a dollar In the New England Slates, VU- 
finia, Kentucky, and Tennessee 1 

A, 6 shillings. 

Q. What name does the currency of these states take 7 

A, The New England currency. 



New England Currency. — To reduce tki* Currency to rUerai 
Manegt and Federal Money again to the same Currency : — 

Q. What part of a pound is 81, or 6s. of this currency 1 

A, -^-Q = ^Q ; deciwially, =s ,3. 

1. How many dollars in 3X 8 s. 3d. 1 

By reducing 3£ 8 s. 3 d. to decimals, by IT LVIU., we have 
3,4125X. Now, since every ,3 of a pound is a dollar, ii is evi- 
dent, that, as many limes as ,3 is contained in 3,4l25£,se 
many dollars there will be, thus : — 

The ptipil must recollect that, in division 
of decimals, there inusf be the same num 
her (if deciuiais in the diviscir and quutienf 
that there is in the dividend. 1'here are 4 
in the dividend, and 1 in the divisor; conse 
quentiy, there must tie 3 |M)inled off in thf 
quotient. 



OPERATION. 
,3 ) 3,4125 . 



$11,375, Ans. 



2. How many pounds in $1 1 ,375 1 

This example being the reverse of the last, it is evident thai 
we must multiply by ,3. 

OPERATION. 



jS. 3£. 8 s. 3 d 



$11,375 
^ 

3,4125 
20 

S,2500 
12 



It will lie recollected by the pnpH. 
in fiointinf; ott; that there must tie ai 
many decimHl places in the product, 
as there are decimal places in liotb 
multiplier and multiplicand 



3,0000 1 
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From these illustrations we derive the following 

Q. How do you reduce the New England currency to federal money 1 

A. Reduce the question to the decimal of a pound 
and divide by ,3. 

Q. How do yon redace federal money to the same currency a^ain 1 

A, Multiply by ,3. 

More Exercises for Vu Slate. 

3. Bought a building for YISL 15 s. 6 d. ; how many dollars 
will pay for it ? ^. S59,25. 

4. How many pounds in $59,25 1-17-15-6. In S1T7,751- 
53-6-6. In «355,50?-106.13. In $711-21-6. In $1421-42-12. 
InS568?-170-8. ^. 412X. 1 s. 

5. What will 15 barrels of flour cost, in dollars, at 6£. 16 s. 
N. E. currency a barrel 1-340. At 7£. 10 s. a barrel 1-375. At 
7£. 7 s. a barrel t-36750. At 6X. 10 s. 6 d. a barrel 1-32625. At 
6-e. 4 s. 6 d. a barrel 1-31125. A, $1720. 

6. What will 4 acres of land cost in pounds, at $50 an acre?- 
60. At S49 an acre 1-58-16. At S48 an acre 1-67-12. At $25 
an acre 1-30. At $12 an acre 1-14-8. At $24,50 an acre 1-29-8. 
A. 250X. 4 s. 

7. What will 4 acres of land cost in federal money, at 15jE. 
an acre 1-200. At 14je.l4s. an acre 1-196. At 14je. 8 s. an 
acre 1-192. At 14£ 4 s. an acre 1-189333. At 3£, 12 s. an 
acre 1-48. At 7£. 4 s. an^cre 1-96. A. $921,333. 

8. What will 15 barrels of rum cost, in pounds, at $22,75 a 
barrel 1-102-7-6. At $23,75 a barrel 1-106-17-6. At $20,75 a 
barrel 1-93-7-6. A, 302£. 12 s. 6 d. 

9. A genileman in Virginia purchased a house for 300£. 15.s. 
6 d.,-1 002583 ; 40-acres of land for 61£. 5 s. 6 d.,-20425 ; and 
expended for repairs 109£. 9 s. 8 d.-364944. What did the 
whole amount to in federal money 1 A. $1571,777. 

New York Currency. — q. what is the currency of New Yok 
North Carolina, and Ohio called 1 

A. New York currency. 

Q. H )w many shUlings make a dollar of this corrency 1 

A. S shillings. 

Q. What part of a pound Is 88. 1 

A, jI- s= ^ ; decimally =* ,4. 
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RvLx,. Q. How do yon proceed to reduce this currency to federal money 
■nd federal money to the same currency again 1 

A. Take ',4, and proceed with it as with ,3^ in the 
bust rule. 

Exercises for the Slate. 

1. Change 20i£. IS s. to dollars and cents. 

204£. 18 8.=204,9£.^4 =$512,25, Ans, 

2. Change to federal money 409£. IG s.-l 02450; 136£. 12 s.- 
•J4150; 4l3£. 16 S.-103450: 49£. 12 S.-134: 50£. 2 S.-12525 ; 
600£.-1500. A, $4149,75. • 

f3. "Will you change into New York currency $22,0781- 
^lG-7-1. $44,154 7-17-13-2-3. $88,312 ?-35-6-5.3. Sn6,624«- 
70-12-11-3. ji. 1*32£. 9 s. 3* d. 

4. What will 20 yards of cloth cost, in dollars and cents, at 
15 s. 6 d. a yard «-:;875. At 12 s. 6 d. a yard W125. At 13 s. 
6 d. a yard 1-4J375. At 17 s. 6 d. a yard 1-4375. ji, S147,50. 

Pennsylvania Currency. — q. what is the currency of New 

Jersey, Pennsylvania, Delaware, and Maryland called ? 

A, Pennsylvania currency. 

Q How many shillings make a dollar of this currency 1 

-4. 7s. 6d. 

Q. What part of a pound Is 7 s. 6 d. 1 

A. 7 8, 6 d. sdO d., and 20 s. »240 d. ; then, 

Bull Q. How do you reduce this currency to federal monisy t 

A. Divide by f ; that is, multiply by 8, and divide 
by 3. 

Q. How do yon reduce federal money to the same currency again 1 

A, Multiply by f . 

Exercises for the Slate. 

1. Change 60£. 15 s. to federal money. 

60£. 15 s.=60,75£.x8=486-r3=Sie2, Jns, 

3. Change^lG2 to Pennsylvania currency. 

$162x3«=486— 8=60,75£.=6n £. 15 s., Jljhs. 
3. Change to dollars and cents 80£.-2l3333 ; 250£. 16 s.- 
66880; 240£.-640i 1£. 15 s. 7 d.-4744 ; 50£. 7 s. 2d.-134288. 
Ji. SI661,165.-f 




14 
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Georgia Currency. — q. What U the carren<y of CaroUna 
Georgia caliedl 

A. Georgia currency. 

Q. How many shillings in.ike a dollar of this currency? 
A 4 S. 8 d. ^ 

Q. What part of a pound is 4 s. 8 d. 1 

A. 4 s. 8 d. =: 56 d., and 20 s. » 240 d. ; then, 56 d. 
® "jVif ^- = ^ ^• 

Rule. Q. How do you reduce Georgia currency to federal money 1 

A. Divide by ^ ; that is, multiply by 30, and divide 
by 7. 

Q. How do you reduce federal money to the same currency again 1 

A. Multiply by ^. 

Exercises for the Slate, 

h Change 835 £. 9 s. to federal money. 

835,45£.x30=2506350-r-7=P580,50, Jns 

2. Change 83580.50 to Georgia currency. 

' S3580,50X7=25063,50 H- 30=835i:. 9 s., Jns 

3. Change to federal money 208£. 17 s. 3 d.-895125 ; 104X. 
8 s. 7 d. 2 qrs.-4475(S : 252X. 3 s. 1 d. 2 qrs.-1080GG9. 

Ji. S2423^356. 

4. Will you change to pounds, shillings, &c., $447,562?- 
104^-7-1; $895,125 7-208-17.3 ; $1080,669 1-252-3.1-1. 

Ji. 565X.8S. lid. 2qrs.-|- 

English or Sterling Monet. — q. How many shillings of this 

money make a dollar 1 

A, 4 s. 6 d. 

Q. What part of a pound Is 4 s. 6 d. 1 

A. 4 s. 6 d. » 54 d., and 20 s. » 240 d. ; then, $1 

Rule. Q. How may sterling money be reduced to federal money 1 

A, Divide by ^^ ; that is, multiply by 40, and divide 
by 9. 

Q. How do you change federal money to sterling money 1 . 

A. Multiply by ^ 

Exercises for the Slate, 

L Change 21£ 7 s. 6 d. lo fedeial money. 

2l£. 7 s. 6 d.=ai?'"ibx\Q«^bJi^^-V^=^^^, Am. 
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2. Change S95 to sterling money. A. 21£. 7 s. G d. 

3. Change 21j£. 7 s. 6 d. lo federal money. A. 895. 

4. Change |;2^5 to sterling money. A. G4X. 2 s. 6 d. 

Oanapa Currency. — q. what is the currency of Canw^ 
h^^Vf (kolia called 1 

A. Canftda currency. 

Q. How in&ny shillings of tliis currency make a dollar 1 

A. 5s. « 

Q. What part of a pound is 5 s. 1 ' 

il. jg =r= J. 

Rule. Q. how do you change this currency into federal money 1 

A, Divide by J ; that is, multiply by 4. 

Q. How do yuu reduce federal money to Canada currency 1 

A, Multiply by ^ ; that is, divide by 4. 

Exercises for ihe Slate. 

1. A gentleman, re>^iding in Boston, contracted a debt ot 
SOOX. 17s. in Halifax; how many dollars will pay the debft 

200£. 17 s, = 900,^5je. X 4 = $803,40, Ant. 

2. A, residing in Montreal, sent 300X. Canada currency to B^ 
his correspondent in New York, lo purchase 120 barrels of 
flour. The flour cost S12,50 per barrel; how much, in Canada 
currency, is the balance which is duel A. 75jC. 

3. A merchant in Cluebec wrote to his correspondent in Phila- 
delphia, to purchase a large quamiiy of cotton. His corres- 
pondent writes he has purchased 300 hales, each containing 275 
pounds, at lOi cents per pound. How many pounds Canada 
currency must the merchaiit remit to his agent to meet the pur- 
ehase price 1 A. 2114£. 1 s. 3 d. 

Foreign Coins are estimated in tlie United States according 

to the following 

TABLE. 

Livre of France, $ ,18-j 

Fmnc of France, $ ,18] 

Guilder or Florm of the U. Netherlands, . . $ ,40 

Mark Banco of Hamburg, $ ,33^ 

Rix dollar of Denmark, $ 1,00 

Real of Plate of Spain, $ ,10 

Milrea of Portugal, $ 1,24 

Tale of China, .^. ... %\^'^ 
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Pagoda of India, $ 1,84 

Rupee of Bengal, $ ,50 

A pound sterling of Great Britain, $ 4,44 J 

A pound sterling of Ireland, ........ $4,10 

1. Reduce 500 livres of Prance to federal money. 

1 livre=>S,18& ; then, 500 X I8i === 892,50, Am. 

2. Reduce $92,50 to livres of France. A. 500 livTes. 

3. Reduce 5000 francs to federal money. A. 6937,50. 

4. Reduce 12500 florins to federal money. A. $5000. 

5. Reduce $5000 to florins. A, 12500 florins. 



Questions on the foregoing. 

1. How many are 40, ^and 9, added together? How 
many 100+19 + 9? How many 400 + 50+25 + 9? 

Mow many 500+100 + 80 + 20? How many 89 + 9 + 8 
+ 6? 

2. How many are 6 times 50 ? 10 X lOD ? 10 X 1000 ? 
20 X 60 ? 30 X 40 ? 

3. What number added to 20 will make 30 ? Will make 
40 ? Will make'39 ? Will make 89 ? 

4. What number multiplied by 4 will make 8 ? Will make 
40 ? Will make 400 ? 600 ? 1000 ? 

5. What number divided by 8 will make 2 ? Will make 
6? Will make 10? 

6. If the minuend be 40, and the subtrahend 21, what will 
be the remainder? 

7. If the remainder be 40, and the subtrahend, 20, what will 
be the minuend ? 

8. U the divisor be 6, and the quotient 8, what will the 
dividend be ? 

9. If the quotient be 10, and the dividend 120, what wiii 
the divisor be ? 

10 If the product of two numbers be 84, and the multipli- 
r^Lud 7, what will the multiplier be ? 

11. What will 120 yards of cloth cost, at 50 cents a yard ? 
(Divide by the aliquot part, found in IT XXVIII.) At 33| 
cfints? At 25 cents? A.t 20 cents? At 161 cents? Al 
1 2k centfl ? At 10 cents • At 5 cents ? 
i2. How many times "wiW a VvVlVe -wYvtd^ 6 inches in cir 
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cumference, turn round in going 1 foot, or 12 inches? in 
g)ing 3 feet, or 36 inches? In goirfg 5 feet? 12 feet? 
How many times in going across the street, allowing it to be 
3 rods, 3 yards, and 1 foot, or 660 incheis ? 

13. What must be the circumference of a wheel that turns 
round twice in going 2 feet, or 24 inches ? 

14. How many shillings in 8 d. + 6 d. + 10 d. ? 

15. How much does 19 s. 6 d lack of 1£. ? 

16. How many pounds are 2 times 30 s. ? 4 + 10 s. ' 

17. Divide 15 s. by 2. 

18. Reduce j to its lowest terms. 

19. Reduce ys, ^ j, jqqj ^^j to their lowest terms. 

20. What fraction can you use for -j^, y^, ^^^ |^, ^^ ? 

21. What part of a month is 1 day? A. ■^^. Is 2 days.' 
A.^ = ^^, Is 5 days? A,-^j^^}. Is 7 days? A. ^^, 
Is 8 days ? A. ^= yj. Is 9b days ? A. -^jj = y\. I« 
15 days ? ^. ^ = f Is 20 days ? A. f f= f . 

22. How much is ^ of | ? lof^? ^ of J of J ? 

23. How much is f of -g^ ? ^\j of y*^ ? 

24. How many times is 2 contained in f ? How much is 

25. How many times 2 in yy .'* (To divide a fraction, we 
multiply the ' denominator, or divide the numerator.) 2 in 
^^^ 3iny\? 3 in if.? 4 in |^ .> • 

26. How much is J of ^ of a month ? ^ of J of a month r 
f of a month divided by 2 is how much ? How much rs j 
of ^ of a month ? 

27. James has i of a dollar, Rutus f, and Thomas the re- 
mainder of the dollar ; what is Thomas's part ? 

28. William had -J of a ticket, Henry }, and James ^ ; 
what part of a ticket did they all own? (Find how many 
8ths each had first.) 

29. What kind of fractions are the following, viz., i> f , 5 J 

so. Reduce J to a decimal. 

ol. What decimal is equal to J ? J ? ^^> J ? 

32. James has ,2 of a ticket, William ,5, Thomas ,2, njyn 
Barry the remainder ; how much does Harry have ? 

33. What is the amount of ,3 + , 4 + ,1 

34. Multiply ,6 by ,5. 

3d, How much is ,5 of ,5 ? 
14* 
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36. How much is ,3 multiplied by ,4 ' 

37. Divide ,24 by ,6. 

38. Divide ,8 by ,2. 

39. Divide ,6 by ,15. 

40. From ,5 take ,25. 

41. 7 of 14 is 2;, 2, then, is ^ of what numbers 

42. ^ of 4 is 2 ; 2, then, is ^ of what number? 

43. 3 is ^ of what number ? 

44. 4 is ^ of what number ? 

45. 6 is y*^ of what number ? 

46. 10 is ^ of what number ? 

47. 7 is 3^ of what number ? 



Exercises for the Slate, 

1. 2685+87+8460 = A. 2840. 

2. 3789543—2689 = A. 3786854 
3.7236845X1732= A 12534215540. 

4. 893645 -^ 201 = A, 4445|Sf 

I- B97348 7542 4 04«>'>? 4 2 04 5 7 

^' ' 36R7 2^4& — ^' 3433f ^f y^:rT. 

6. 7 is tV o^ what number 1 A. 490. 

7. 26 is i of Tvhat number *? A. 104. 

8. 20£. 13 s. 4 d.+lOOjE. 15 s. 6 d.+lO d.+15 s.+l s. 6 d.+4 d 
+11 d. =- A. 122£. 6s. 4 d. 1 qr. 

9. From 1£. 15 s. lake 19 s. | d. A. 15 s. 11 d. 1 qr. 

10. Multiply 16 by |. A, 10|. 

11. Divide 16 by |. A. 24. 

12. Multiply f by 30. A. 25. 

13. Divide | by 30. A. ^^. 

14. Multiply i of f by 15. A, 5|. 

15. Divide i of I by 15. A, ^. 

16. .A man bought 4 hogsheads of molasses : tHb first con- 
tained 76|- gallons; the second 63f gallons; the third 79-J gal- 
lons, and the fourth 59^^ gallons. How many gallons in the 
whole 1 (Reduce the fractional part^ to a common denomina- 

.or before you proceed to add.) A. 279t^V^. 

17. 370ai^|y + y^u+6 + 37,5 + |oo5oOd~ 

A. 3744,200005. 

18. What is the value of ,990625 of a pound 1 

il. 19 s. 9d. 3qr>i. 

19. From 29 years, 5 mo. 3 days, take 23 hours, 40 minutes. 

A. '29 years, 5 mo. ^ da^js^O \io\xtvi^^ mvivutes. 
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Mbu. — ^When It Is required to find the distance of time flrom one date to 
another, it may be easily done l>y subiracting the first date flrom the last* 
leckoninR the months according to their order in the year; thus, January is 
1st mo , February 3d mo. ; &c. 

20. What is t<ie difference of time between March 27, 1827, 
and February 15, 18281 

(12) (30) 

1828, 2d mo. 15th day. 

1R97 -^H mn 97tVi Hav « ^" computing interest, ire reckon 

l&-^ / , OJQ mo. -^ / in aay. 30 days to the month, and 12 months 

_—._-_—— ^ to the year. 

^ns. 10 mo. 18 days. 

21. What is the difference of time between April 14, 2827, 
and March 16, 1828 1 il. 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20, 1828 ; how 
lon^ was the note on interest 1 A 1 year, 11 mo. 19 days. 

23. A note, dated Nov. 15, 1820, was not paid till D<c. 1, 
1828 ; how long was it at interest 1 A.S years, mo. 16 j^ajR. 



INTEREST. 

. IT LXI. Q. If the interest of 100 dollars for 1 year is 6 
dollars, what will be the interest of 200 for the same time ? 
Of 300 ? Of 400 ? Of 600 ? 

Q. What will be the interest of 100 for 2 years ? For 4 
years? For 10 years? 



Q. What is that which is paid for the use of money called 1 

A. Interest. 

Q. How, then, may it be defined 1 ' 

A. Interest is an allowance made by the Dorrower 
10 the lender for the use of money. 

Q. What is that which is paid for the use of 100 for 1 year called 1 

A. The rate per cent. 

Q. Why called the rate per cent. 1 

A, Because /)er cent.y or per centum^ means, by the 
100. 

Q. How, then, is interest computed ) 

A. At so many dollars for each 100 dollars, so many 
cents for each 100 cents, so many pounds foic ea£\v \^^ 
pounds, &c., for 1 year. 
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Q. How is It computed on a greater or less snm than 100, or a Icmcv at 
shorter time than 1 year ? 

A. In the same proportion. 

Q. What is the meaning of per annum ? 

A. Each year, or by the year 

Q. What, then, is the meaning of 6 per cent per annum 1 

A. 6 dollars for the use of 100 dollars, 6 cents for 
100 cents, &c., for 1 year. 

Q. When the rate per cent, is establishetl by law, what is the Interasi 
ealled 1 

A., The legal, or lawtul interest. 

Q. What is the legal interest in the New England States 1 

A, 6 {)er cent. 

JffU.—In the State of New York, it is 7 per cent 

Q. When there is no mention made of the rate per cent, what rate pel 
«ient. is understood 1 

A, The legal rate. 

Q. What is the sum lent called 1 

A, The principal. 

Q. When the Interest and principal are both added together, what Is It 
called 1 

A. The amount. 



Since, at 6 per cent, the interest of 100 cents for IS mo. is 6 cents, the In 
terest will always be | as nmny cents as there are months ; that is, ( the 
number of months wilfexiiress in cents the interest of 81 for said months ; 
thus, the interest of 81 for 13 months being 6 cents, 8 mo. will be 4 cents, for 
i is 4 of 8 mo. ; and in the same proportion for any length of time. 

Now, as the interest of any sum over 1 dollar is proportionally more, as 5 
dollars, for instance, the interest of which is 5 times as nmny cents as ttw 
interest of $1, and as cents are lOOths of a dollar, it follows, that multiply 
ing any denomination, as pounds, dollars, cents, &,c., I>y | the number of 
months, will give a product that will he the interest either in cents or lOOtha, 
which are easily brought into dollars, or whole numbers, by cutting off two 
figures in the product (that is, dividing by 100). 

Hence, to find the intepest of any sum of dollars, pounds, 
shillings, or eagles, for one year or more, we have the following 

Q. How do you proceed T 

A. Multiply by half the number of months, and cut 
otf' two figures at the ng;Vi\. (^Iot ^wx^vcv^Vj v:i^5i'^. 
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Mental Exercises. 



1. What is the interest of $S for 4 months ? ^.16 cts 

2. What is the interest of $4 for 4 months ? J. 8 cts. 

3. What is the interest of $2 for 6 months ? A. 6 cts" 

4. What is the interest of $20 for 2 months ? A. 20 cts. 

5. What is the interest of $80 for 10 months ? A. $4,00 

6. What is the interest of $40 for I year, or 12 months.' 
A. $2,40. . 

7. What is the interest of $8 for 1 yr. 4 mo. ? A. 64 cts. 

8. What is the interest of $5 for 1 yr. 6 mo. ? A. 45 cts. 

9. What is the interest of $1 for 4 years ? A, 24 cts. 

10. What is the interest of $8 for 2 mo. ? A. 8 cts. What 
is the amount ? A. $8,08. 

11. What is the interest of $6 for 1 yr. ? A. 36 cts. What 
18 the amount ? A. $6,36. 

12. What is the interest of $1 for 4 years? A. 24 cents. 
What is the amount ? A. $1,24. 

13. What is the interest of 100£. for 2 months? A. 1£. 
What is the amount ? A. 101£. 

14. What is the interest of IOjE. for 1 yr. 8 mo. ? A, 1£. 
What is the amount ? A. £11, 

15. What is the interest of $2,50 for 2 mo. ? A. 2 cts. 5 m 
What is the amount ? A. $2,525. 

16. What is the interest of $6,50. for 2 mo.? A, 61 ctF 
What is the amount ? A. $6,56 1. 

Exercises for the Slate. 

« 
1. What is the interest of $240,30 for 3 yrs. 4 mo.l 
3 yrs. 4 mo. =■ 40 mo.-i-2 = 20, half the number of months. 

OPERATION. 

In this example, as there are two placet 
for cents in the multiplicand, there will be 
two also in the product ; then, cuitinx off twe 
more fifn^ires (for dividing by 100), we hav« 
$48,06, Jlns. 

$48,0600, ^ns. 

a What is the interest of $400 for 2 yrs. 6 mo. 1 A. $60. 

3. What is the amount of $500 for 4 yrs. 1 mo. 1 

A. $022,60. 

4. What is the interest of $75 for 2 yrs. 6 no. 1-1125. Of 
$250l-:n50. Of$800?-I2000. Of$95?-l425. Of $(i50?-975$. 
A. $280,50. 

5. What is the interest of $1500 for 4 too. Vi^. '^^"^ ^ 
mn ;-45. For 10 mo. 7-75. For I yeai "^ motiV\v^^-W^. ^^^ 



240,30 
20 
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I yr. 8 mo. 1-150. For 4 yrs. 2 mo. ?-375. For 6 yrs. 6 mo. ?- 
5&. ./J. $1365. . 

6. What is the amount of $75 for 2 yrs. 6 mo.?-8625. Ox 
$250 ?-28750. Of S800 ?-920. Of $95 1-10925. Of $G50 1- 
74750. .>^. $2150,50. 

7. What is the amount of $615,75 for 5 years 1-800475. For 

II yrs. 1 mo. 1-1025223. For 7 yrs. 2 mo. 1-880522. 

A. $2706 22+. 

8. What is the interest of 87650 for 3 yrs. 3 mo. 1-149175. 
For 3 yrs. 4 mo. 1-1530. For 6 yrs. 6 mo. 1-298350. For 2 yrs. 
3 ma, 1-99 150. A, $6999,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo. 1-12037. 
For 2 yrs. 3 mo. 1-^512. For 1 mo. 1-7537. For 11 xm, 1-7912. 
For 1 y r. 7 mo. 1-8212. A, $44,21 -f. 



IT LXII. Sinco days are always either 30ths of a month, or some 
greater part, as halves, 3ds, 4ths, 5ths, &.e. ; thus, 1 day = ^^^; 2 days=3 

JL, which, being reduced to its lowest terms, is « V ; 3 days = -^, or -^ : 
$ days=^, or -^ ; 20 days = ^ ^, or ^ ; it follows, that, if these parl^ b«i 
diminished in the same proporiion as the months, that is, if half the fhic 
tional part be taken for a multiplier, the product will express the interest for 
the days in cents, or lOOths, which divided by 100, as before, will be the ia 
terest required. 

To halve anything, we divide by 2. 

JVb<0.— It will be recollected, that, to divide a fraction by 2, we can 

Multiply the denominator, or divide the numerator. 

1. What is the interest of $60 for 15 days 1 $60 

15 days = J-§ <Mf ^ mo. ^ 2 = J^, multiplier. J 

Ans, $ ,15. 

9l What is the interest of $24 for '10 days 1 • $24 

10 days = i^ mo. :=^ -4-2 = |^, multiplier .\ 

Am, $ ,04. 

3. What is the interest of $120,60 for 20 days 1 $120,60 

20 days = ^ mo. = i^-r 2 = j, multiplier. J 

^715.$ ,402a 

4. What is the interest of $360,60 for 19 days 1 $360,60 

19 days = ^ § mo. -f^ 2 = i|, multiplier. ^ 
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Hence, to find the interest of any sum for days, we have the 
following 

Q. How do you proceed first 1 

A. 1 find what fractional part of a month the days 
are, and reduce the fraction to its lowest terms. 

Q, What do you make the multiplier 1 

A. Half of this fraction. 

Q. How do you halve the fraction 1 

A, Halve the numerator, or double the denominator. 

Q. After you have multiplied by the fhiction, what is to Im done with thft 
product, to get the interest 1 

A, Cut off two figures, as before. 

Mental Exercises. 

1. What is the interest of $120 for 15 days? A. 30 cts. 

2. Interest of $60 for 15 days ? ^4. 15 cts. For 10 days ? 
il. 10 cts. 

3. Interest of $18 for 20 da. ? A. 6 cts. For 10 da. ? 
A. 3 cts. 

4. Interest of $120 for 1 da.? A. 2 cts. For 2 da.? 
d, 4 cts. 

5. Interest of $60 for 3 da. ? A. 3 cts. For 6 da. ? A. 6 ct& 

Exercises for the SlcUe, 

1. What is the interest of S1300 for 2 da.l $1200 

2 days = ^^ -^ 2 = ^j, mul Uplier. -^jf 

A ns 40 ct& 

2. What is the interest of $600 for 20 da.1 S600 

20 day* = Jg = I -r 2= J, multiplier. ^ 

Ans. $2,00 

3. What is the interest of S2400 for 15 da. ? A. ^. 

4. What is the interest of $3600 for 10 da. 1 A. S6. 
.5. What is the interest of %T26 for 20 da. T A. $2,42. 

6. What is the interest of $1200 for 1 da. ?-20. For 3 da. V 
60. For4da.?-S0. For5da.?-l. ForlOda.V^i, Yo\\^5wa.V 
X For 20 da. %-4. For 25 da. ?-5. A. ^\e>,V>Q. 
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7. What is the interest of $120 for 8 yrs. 4 mo. 15 da."? $120 

8 yra. 4 mo. = lOO-r-2 =50 ; and 15 da. ( mo. 
the multiplier for the days and months is 50|^. 



8 yrs. 4 mo. = 100 -j- 2 = 50 ; and 15 da. J mo. -r 2 = J ; then, ) qq i 



6000 
30 



An^. $60,30 



8. What is the interest of $1200,60 for 1 yr. 
10 mo. 24 da. 1 $1200,60 

lyr. 10mo. = 22-J-2 = llmo.; and24da.^ = |-i- ) ,,• 

2 = J ; the multiplier, then, is 1 1 1 \ * 

1320660 

48024 

Ans, $136,868xW 

JVote.— When the days are an even number, it will oftentimes be found cob 
Tenient to And what fractional part of a month half the days will be, without 
halving the fraction afterwards ; thus, for 2C days, take 10 days = |^^^^« 
the multiplier. 

9. What is the interest of $180 for 29 days 1 A. 87 cts. 

10. What is the amount of $180,60 for 2 yrs. 4 mo. 20 da. ? 

Jl. $206,486 

11. What is the amount of $36,60 for 2 yrs. 1 mo. 5 da. 1 

J. $41,205A. 

12. What is the interest of $300 for 1 yr. 6 mo. 15 da. ?-2775. 
For 2 yrs. 6 mo. 15 da. ?-4575. For 3 yrs. 4 mo. 10 da. 1-6050. 
For 4 yrs. 4 mo. 5 da. ?-7826. Jl. $212,25. 

13. What is the interest of $600,50 for 2 yrs. 7-7206. For 1 
yr. 8 mo. 1-6005. For 2 yrs. 8 mo. 1 da. 7-9618. For 5 yrs. 7 
mo. 12 da. 1-202368. For 8 yrs. 4 mo. 4 da. 1-30065. 

J. $731,308. 

14. What is the interest of $700 for 1 yr. 1-42. For 6 J mo. 1- 
2275. For 4 mo. 1-14. For 20 da. 1-2:}33. w4. $81,083. 

15. What is the amom)t of $60000 for 3 da. 1-60030. For 8 
da. 1-60080. For 9 da. 1-60090. ^.$180200. 

16. What is the interest of SCO for 2 mo. 1 da. 1-01. For 2 
mo.2da.1-C2. For 2 mo. 3 da. ?-G3. ^.$1,86. 

17. What is the interest of $G0 for 2 mo. 7 da. 1-C7. For 2 
mo. 8 da. 1-68. For 2 mo. 12 da. 1-72. J. 82,07. 

18. What is the interest of S1200 for 12 yrs. 11 mo. 29 da. 1 

J. $935,80. 

Tbe foregolnp example, although M V& 8l« d\(&cuU a one as usually occurs, li 
tolved by one-third of the usual nuxabex ol ^\^e%x«^vt«^\s>^ ^sStxsiivMk^hQds 
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IT I«Xni« It is evident, that, when the rate is either more or less than 
6 per cent^ the interest for the given rate will be a certain part of 6 per 
e«nt. ; thus, 5 per cent, will be 4 as much as 6 per cent, 4 per cent. -4 
as much, 7 per cent. -|- as much, &c 

To get ^, X- of any number we multiply by the numerator, and divide by 
the denominator ; and, as the denominator wiU always be 6, and the numera 
lor the ^ven rate, hence, 

To find the interest of any sum, when the rate is not 6 pet 
ent, we have the following ^ 

Q. How do you proceed 1 

A. Find the interest for 6 per cent, as before. 

Q. How do yon proceed next 1 ^ 

A. Multiply the interest of 6 per cent, by the given 
rate, and always divide by 6. 

1. What is the Interest of $600 for 1 yr. 2 mo. and 15 days, at 
5 per cent. 1 

600 

7} mo. 



4200 
150 



4350 int. at ^ per cent. 
5 



6)21750 
Ans. $36,25 int. at 5 per cent. 

2. What is the interest of S340 for 2 yrs. 6 mo. at 1 per centV 
6. At 2 per cent. 1-12. At 4 per cent. 1-24. At 6 per cent. 7- 
36. At 10 per cent. 1-60. At 54 per cent 1-33. A. S171. 

3. What is the interest of $480 for 3 yrs. 2 mo., at 15 per 
cent. 1-228. At 20 per cent. 1-304. At 10| per cent 1-16^. 
At 15i per cent 1-23560. At 7 per cent 1-10640; 

.1. $1037,40. 

4. What is the interest of $600 for 15 mo., at 2| per cent.1- 
20625. At 3| per cent. 1-28125. A $48,75. 

5. What is the mterest of $600 from January 1st to March 
Isi 1-6. From January 15ih to May 15th 1-12. From Januarv 
15ih to September 15th 1-24. A. $42. 

6. What is the amount of $500 from March lOih, 1824^ to 
March 10th, 1827 1-590. i^rom March %xYi, \^fta, \.o '^AskxOsw 

15 
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•29th, 1826 V680. From March 16th, 1820, to March 16th,18a4V 
620. i4. 81890. 

7. What is the interest of SCO from June 1st, 1828, to No- 
vember 1st, 18271-510. From April 1st, 1825, to August 16th, 
1826 1-405. From July 4ih, 1825, to August 19ih, 1828 1-1125. 
A, $21,30. 

9. What is the interest of $300 from September 5th, 1825, lo 
September 25ih, 18251-1. From August 9th, 1826, to Decem- 
ber 24th, 1827 1-2^175. A. 825,75. 

9. What is the amount of $180 from October 1st, 1826, to 
December 1st, 1830 1 A. $225. 



V LXfV. A concise and practical Rule for th» StaU of Jfew York, In 
which the Interest is established by law at 7 per cent. It has been remarked, 
that 7 per cent, is ^ of 6 per cent; that is, j^ more than 6 per centt 
hence, 

Q. To lind the Interest at 7 per cent., what is the 

RVLEI 

A. Add ^ of the interest, at 6 per cent, (found as 
before), to itself; the sum will be the interest at 7 per 
cent. 

JiTote.— The interest fur any rate per cent may be foand in the same 
mnnner, by snbtractiRg, when the given rate is under 6 per cent, and adding, 
when it is more. 

I. What is the interest of $360 for 20 days, at 7 per cent. 1 



JV«(? Method. 

§360 


Old Method. 

$360 
7 


•J) $1,20 ate percent. 
20 


l = yV)2520 
210 


rw. $1,40 at 7 per cent. 


15 — ^)105 
6 = J) 35 



Ans. $1,40 

2. What is the interest of $G0 for 2 yrs. 4 mo., at 7 per cenw 1 
A. $9,ft0. 

3. What is the amount of $120;l)0 for 1 yr. 6 mo. 10 da., at 7 

,;er cent, ? A. $133,497^^^ ^' 
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4. What is the amount of $241,20 for 6 mo. 20 da. 7-25058. 
For 1 mo. 1 da. ?~24.2G53. For 1 yr. 4 mo. 5 da. 7-2G394G. For 
2 vr. 6 mo. 25 da. 7-281582. A, SI 041,761.+ 



^ LX V, Since 6 per cent, is S6 on SlOO, that is, yf ^ of 
the principal, and 5 per^cent. yf5' ^c., hence, 

To calculate the inieresrt at any rate per cent., when the lime 
is one year, we proceed as follows : 



RUIiE. 



Multiply by the given rate, and *cut off two figures, 
as before. 



1. What is the inlerest of S220,40 
for 1 yr., afO per cent. 



$220,40 




$19,8360 Ans. 

2. What is the interest of 81200,30 for 1 yr.,at 12i per cent.?- 
A. ai50,03,7. 

3. What is the amount of $80,10 for 1 yr., at 2| per ceni.-t- 
82102. At 5 per cent. 7-84105. At 10 per cent, 7-881 1. At 4^ 
per cent. 7-83704. At 191 per cent. ?-l)59l9. A, §433,94+. 



U LXVT. COMMISSION. Q. When an allownnce of so mnch per 
•ent is iiKuIo to a |)crsnn called either a correspondent, factor, or broker, A^ 
buyinfT, or assistint; in buying ^lid selling goods for his employer, wht i is it 
•ailed 1 

A, Commission. 

RuLK. Q. since coinmisslon, insurance, buying and selling stocks, and 
h»8 and gain, are mted at so much per cent , without regard to time, how 
may all these be calculated 1 

A. Multiply by the rate per cent., and cut off two 
figures, as in the last rule. 



1. What would you demand for selling $400 worth of cotton 
for 2j per cent.^ commission 1 

#400 X 3^, and cutting off two figures, = $10, commlfision. Ana. 

2. My correspondent informs me that he has purchased goods 
10 the amount of $5000; what will his commission amount to, 
at 2i per cent. ? A. $125. 

3. What must I be allowed for selling 300 i^o\3LiiA.s oil \i\^ve^ 
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at $2,50 per lb., for 2 per cent, commission *-15. For 2f per 
cent <-20625. For 5 per cent. 1-3750. For 6* per cent. ?-4875 
For 7 per cent 1-5250. A. $174,374. 



INSfURANCE. O. What is the allowance of so much per cent, made u« 
persons, to make good the losses sustained by fire, storms, &c, called ? 

A, Insurance. 

Q. By what name is the instrument that binds the contracting parttoi 
called) 

A, Policy. 

Q. What is the sum paid for insurance called 1 

A. Premium. 

1. What will be the premium for insuring an East India ship, 
yalued at $25000, at 15j per cent. 1 A. $3875. 

2. What is the premium for insuring $2600, at 20 per cent. ?- 
520. At 30 per cent. ?-780. At ISj per cent. ?-481. 26| per 
cent. 1-689. A, $2470. 



STOCK. Q. What is the general name for all moneys invested in tradiiiK 
companies, or the funds of government, called 1 

A, Stock. 

Q. When $100 of stock sells for <100, how is the stock said to be 1 

A, At par. 

Q. When Is it said to be above par, and when below par 1 

A, When $100 stock sells for more than $100, it is 
«aid to be above par ; when for less than $100, below 
par. 

. Q. , When It is above par, what is it said to be 1 

A. So much advance. 



1. What is the value of $2500 of stock, at 106 per cent. ; that 
is 6 per cent, advance ? A. $2500xl06=$2650. 

2. What is the value of $1000 of insurance stock, at 95 per 
cent. : that is 5 per cent, below par 1 A. $950. 

3. What is the value of $1200 of bank stock, at 3 per cer* 
below par ; that is, 97 per cent.?-1164. At 112 per cent., or 1*» 

,per cent, advance 1-1344. At 874 per cent. T-1050. At V2\ per 
(j-piit advance ; that is 112j per cent.?-1350 A, $490a 
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LOSS AND GAIN. 1. Bought a piece of broadcloth for 
t80; how much must I sell it for, to gain 10 per cent. ; that is, 
10 per cent, advance, which is 110 per cent, on the costi S8C 
X 110 =:'S88, i4ii5. 

2. Bought a hogshead of molasses for $50, and, 5 gallons 
having leaked out, I sold the remainder at 10 per cent, loss ; 
that is, 10 per cent, below par, being 90 per cent, on the cost ; 
what did I get for it ? A. S45. 

3. If I pay $50 for a piece of broadcloth, how must I sell the 
^ame so as to gain 20 per cent. ; that is, 20 per cent advance, or 
120 per cent, on the cost 1 A, $60. 

4. Bought rum at $1,25 per gallon ; and, by accident, so much 
jcaked out, that I am content to lose 20 per cent. ; how must I 
sell it per gallon? A. $1. ^ 

5. A merchant bought 400 barrels of flour for $3500 ; how 
mast he sell it per barrel, to gain 25 per cent. 1 A. 10,93}. 

6. Bought sugar at 15 cents per lb.; at what rate must I sell 
it a lb. so as to gain 20 per cent. 1-18. So as to gain 25 pei 
cent. 1-1875. 30 per cent. 1-195. 40 per cent. 1-21. 45 pei 
cent. 1-2175. 50 per cent. 1-225. 65 per cent. 1-2475. 75 pel 
cent. 1-2625. 90 per cent. 1-285. 100 per cent., or to double 
my money 1-30. A. $2,31. 

7. Bought 100 tierces of rice, each tierce weighing 300 lbs. 
netj at 6J cents per lb.-1875 ; 30 pipes of wine for $1,12} pei 
gallon-425250; 3 hhds. of rum for 90 cents per gallon-17010; 
40 barrels of flour for $7 J per barrel-300; and 40 bushels ot 
ijalt for 7s. 6 d. or $1,25 per bnshel-50 : how much must all the 
said articles be sold for, to gain 50 per cent., being 150 per cent. 
on the first cost 1 A, $9971,4a 



^f LXVIl. Time, Rate per cent., and Amount 

GIVEN, TO FIND THE PRINCIPAL. 

1. What sum of ready money, put at interest for 1 yr. 8 mo., 
at 6 per cent., will amount to $220 1 

The amount of $1 for 1 year and 8 mo. is $1,10; then, $220 
- $1,10 = $200, il«5. 

Rule. Q. How, then, would yon proceed, to And the principal 1 

A, Divide the ^iven amount by the amount of $1 
at the given rate and time. 



2. What principa I , at 6 per cent., in 5 years, will amount to $650"? 

In this example, in d'uiding $650 by $1,30, we annex two ciphers to 500, to 
make Uie decimal places in the divisor aid dividend equal. (Bee IT LV1.) 
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3. What principal, at 6 per cent., in 1 yr. 2 mo., will amoani 
IPS6421 A.$GOO, 

4. What principal will amount to $691,50 in 2 yrs. 6 mo. 15 
da., at 6 per cent. 1 A. $G00, 

5. A correspondent has in his hands $210, to be laid out in 
^oods ; aAer deducting his own commission of 5 per cent., how 
much will remain to be laid out 1 

It is evident, that the commission which he rereived, added to the money 
laid oat, must make $210 ; hence tSlO may be considered the amount, ana 
the money laid ont the principal ; consequently, the question does not differ 
materially from the foregoing. In such questions as these, In which time to 
not regarded, the amount of $1 is the rate per cent added to •!. 

It wil! be recollectel, that 6 per cent, is 6 cents on 105 cents, or $1, 5 pet 
cent., 5 cents ; the amount, thftn. of $1, at 5 per cent., is 5 cents added to fl, 
making tl.OS ; then, 9210 >- 91 ,05 = •200, Jlns, 

6. A factor receires S1040 to be laid out in goods, after de- 
ducting his own commission of 4 per cent ; how much does his 
commission amount to 1 

The snm laid out, found as before. Is $1000; then, 1040— 1000 =3 fM, 
eommission, the Ansver, 

7. A factor receives S2100, from which he wishes to deduct 
his commission of 5 per cent.; what will his commissioa 
amount to 1 A, SIOO. 



DISCOUNT. 1. William owes Rufus $1272, to be paiH in 
i year, without interest ; but Rufus, wanting his money imme- 
dime! , says to William, I am willing vo allow you 6 per cent, 
the lawful interest, if you will pay me now ; what sum ought 
William to pay Rufus 1 

It is evident that he oqght to pay jnst such a sum as, ptit at interest, would, 
tm I year, amount to 91272; or, in other words, such a principal as would . 
amount to 81872. This question, therefore, is solved In the same mamier ■■ 
Che preceding. 81272 ~- Sl,06 = S1200, the .^m. 



JLL. 



Q. What is an allowance nade for the paymeut of a sum of moiwjbefoie 
It becomes due, called 1 

A, Discount. 

Q. What is the sum called, which,' put at Interest, would, iu the glTm 
time and rate, amount to the given sum or debtl 

A, The present worth. 

Q. In calculating interest, what would the present worth be called t 

A. The principal. 

Q. What would the given sum, or debt, be called 1 

A, The amount. 

Q. What is the dlscoimt of any nun equal to 1 

A. The interest of its present worth for the sttne 
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Q As operations in discunnt are substantially the same as in the preced- 
^ pan^rHph, what is the rule, which was there given, that is appticsble t§ 
ilscount ? 

Rule. A. Divide the given sum, or debt, by the 
amount of §1, at the given rate and time ; the quotient 
will be the present worth. 

Q. Iluw is the discount found 1 

A, By subtracting the present worth from the given 
sum or debt. 



JtTote.—U will be recollected that, when no per cent, i^ mentioned, 6 per 
oent. is understood. 

2. What is the present worth of $133,20, due 1 yr. 10 ma. 
hence? <^. $120. 

Proof. 3. What is the amount of $120 for 1 yr. 10 mo. 1 
(Perform this example by the rule for calculating interest.) 

J. $133,20. 
4. What is the discount of $660, due 1 yr. 8 mo. hence 1 

Ji, $G0. 
Proof. 5. What is the interest of $600 for 1 yr. 8 mo. 1 

A. $60. 

6. What is the discount of $460, due 2 yrs. mo. hence 1 

A $60. 

7. What is the present worth of $1350, due 5 yrs. 10 ma 
hence? A $1000. 

8. Bought goods t6 the amount of $520, on 8 mo. credit ; how 
much ready money ought I to pay as an equivalent ? A, $500^ 

9. Bought goods in Boston, amounting to $1854, for which 
I gave my note for 8 mo. ; but, being desirous of talcing it up at 
the expiration of two months, what sum does justice require me 
to pay ? A. $1800. 

10. What is the discount of $615, due 5 mo. hence ? 

A, $15. 

11. What is the present worth of $1260, due 10 mo. hence? 

A, $1200. 

12. What is the present won n of $1272, due 2 yrs. hence, 
iiscouniing at 3 per cent. ? A. $1200. 

13. What is the present worth of $51,50, due 6 mo. hence ?- 
50. Of S204, due 4 months hence ?-200. Of $1 3000, due 5 yT% 
hence ?-10000. Of $0440, due 3 yrs. hence 7-8000. 

A. $18250. 
14i What is the present worth of $515 due 6 mo. hence ?- 
600. Duel yr. hence ?-485849. Due 15 months hence ?-479069 
Dae 20 mo. hence ?-468181. Due 4 yrs. hGtice'\AVa?Sa. 
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f LiXVin* Time, Rate per cent., and Interesi 

BEING given, to FIND THE PRINCIPAL. 

1. What sam of money, put at interest 1 yr. 8 mo. at the rate 
of 6 per cent., will gain $20,60 interest ? 

The interest of 81 for 1 yr. 8 mo. = 10 cts. ; then $30,60 -r-9>10= $906 Ana 



RuL'K. Q. How, then, would you proceed T 

A, Divide the given gain or interest by the interest 
of $1 at the given rate and time ; the quotient will be 
the principal required. 



2. A certain rich man nas paid to him every year, $48009 
interest money ; how much money must he have at interest t or 
what principal will gain $48000 in 1 year, at 6 per cent. 1 

A. 800000. 

3. If a man's salary be $12000 a year, what principal at in- 
terest for 1 yr. at 6 per cent, would gain the same "^ 

A, 200000. 

4. Paid $45, the lawful interest on a note, for 2 yrs. 6 mo. • 
what was the face or principal of the note 1 A, $300. 



IT LiXIX. The Principal, Interest, and Tims 

BEING GIVEN, TO FIND THE RaTB PER CENT. 

1. If I have $2000 i,^ interest, and at the end of the year 1 
should receive $120 interest, what rate per cent, would that be t 

The interest of $9000 at 1 per cent, for 1 year, is $20 ; therefore, $1S0 -^ 9t 
S3 $6, iJ^at is, 6 per cent., the rate required. 



Rule. Q. IIow, then, do you proceed to find the rate per cent T 

A, Divide the given interest by the interest of the 
given sum, at 1 per cent, for the given time ; the quo 
tient will be the required rate 



3. If I receive $60 for the use of $600, 1 yr. and 8 mo., what 
is the rate per cent. 1 A, ^ per cent. 

3. in pay $200 for the uae ot ^^^Q Iqx a ^tt. 6 na, whitf 
if ' * "9*e pr cent. % A, i pet ccux. 
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When the Prices of Goods are given, to find 

WHAT IS THE RATE PER CENT., OF GaIN OR LoSS. 

1. A merchant bought cloth for Sl,^ a yard, and sold it for 
Sl|50 ; what was the gain per cent. 1 

In this example, we are required to find the rate per cent The process, 
then, of finding it, is substantially the same as in the foregoing examples. 
It has been remarked, that per cent is 6 cents on 100 cents ; that is, the 

tnterest is |§x of the principal ; which, written decimally, is ,06 ; 5 per 

cent, is y^ =,05; 35 per cent is -^^= ^ ', that is, the rate may always 
be considered a decimal carried to two places, or lOOths. In the last example, 

5r subtracting 91,20 from $1,50, we have 30 cents gain on a yard, whicA is 
i|^ of the flrvt cost ; ^-^-q s= ,25 = 25 per cent, the ^n$wer. 



RuLB. Q. How, then, do yon proceed, to find the rate per cent of gala 
or loss 1 

A, Make a common fraction, by writing the gain 
or loss for a numerator, and the cost of the article the 
denominator ; then change it to a decimal. 



2. A merchant bought molasses for 24 cents a gallon, which 
he sold for 30 cents ; what was his gain per cent. 1 

A. ,25 =3 25 per cent. 

3. A grocer bought a hhd. of rum for $75, from which several 
gallons having leaked out, he sold the remainder for $60; what 
did heiose per cent 1 

In this example, the dechnal is ,3 ; which, carried to two places, is ,203=90 
per cent, the JtnnDer. 

4. A man bought a piece of cloth for $20, and sold it for $25; 
what did he gain per cent 1 it. 25 per cent 

5. A grocer bought a barrel of floar for $8, and sold it for $9 ; 
what was the gain per cent 1 

As two decimal places only are assigned to the rate per cent, ,125 is 
12^B=12 j per cent, that is, the third place is so many tenths of 1 per 
»nt ; thus, 1 per cent is ,01, and -J per cent is ,005 = ^|^, or -^ of 1 per 
»nt 

A 121 percent 

6. A merchant bought a quantity of goods for $318,50, and 
jold them again for $299,39; what was his loss per cent. 1 

A, 6 per cent 

7. What is the gain per cent in buying rum at 40 cents a 
gallon, and selling it at 42 cents a gallon 1-5. At 44 cents ?- 
10. At 46 cents 1-15. At 50 cents 'f-25. At 54 ^entsWS 
A; 60 cents 7-50, A. 140 per cent. 
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8. Bought a hhd. of molasses, containing 112 gallons, at 36 
caents a gallon, and sold it for S,^0 a galloa; what was the 
whole gain, and what was the gain per cent..1 

A. S2,912, and the gain ,1 = 10 per cent. 

9. Bought flour at SD a barrel, and saldii for S10,80 a barrel; 
what was the gain per cent. 1 A. 20 per cent. 

10. If I buy a horse for S150, and a chaise for S250, and sell 
the chaise for S'350, and the horse for SlOO, what is my gain 
per cent. 1 A. S,125 = 12i per cent. 

11. If I buy cotton at 15 cents a pound, and ^ell it for 16| 
cents, what should I gain in laying out $100 1 A, $10. 

12. Bought 20 barrels of rice fur $20 a barrel, and paid for 
freight 50 cents a barrel ; what will be my gain per cent in 

selling it for $25,62j% a barrel 7 A 25 per cent. 



^ LiXX. The Principal, Rate per cent., and 
Interest being given, to find the Time. 

1. William received $18 for the interest of $200 at 6 percent.; 
how long must it have been at interest 1 

The Interest on $200 for 1 yr at 6 per cent, is $12 ; hence $18^ 12sa 1^ 
OD li years, the required time, Ans. 



q. What, then, fs the Rulk ? 

A. Divide the^given interest by the interest of the 
principal for 1 year at the given rate ; the quotient 
will be the lime requirea, in years and decimal parts 
of a year 



3. Paid $36 interest on a note of $600, the rate being 6 p^ 
cent, 'f what was the time 7 A. I year. 

3 Paid $200 inieresi on a note of $1000; what was the time, 
the rale being 5 per cent. 1 A. i years. 

4. On a note of $00, there was paid $9,18 interest, at 6 pei 
e«nL ; how long was the note c^n interest % 

A. 2,55 yrs. » 3 yrs. 6 mo. 18 da. 
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COMPOUND INTEREST. 

IT LXXI. 1. Rufus borrows of Thomas $500, which he 
Agrees to i^ay again at the end of 1 year, logelher with the in- 
terest, at 6 per cent. ; but, being prevented, he wishes to keep 
the $500 anoiher year, and pay interest the same as before, 
How much interest ought he to pay Thomas at the end of the 
two years 1 

In this example, if Rufus had paid Thomas at the end of the first year, th« 
Interest would have been $500x6= $30, which, added to the principal, $500, 
thus, 500 + 30, = 530, the sum or amount justly due Thomas at the end of the 
first yeur : hut, as it was not paid then, it is evident, that, for the next year 
(3d year), Thomas ought to receive interest on $530 (being the amount of the 
first year). TIte interest of $530 for 1 year is $530x6 = $31,80, which, added 
to $5:{0, = 551,80, tlie amount for 2 year«; hence, $561,80— $500 = $61,80, 
Compound Interest, the ^n«io«r. 

This mode of computing interest, although strictly just, is not authorized 
bylaw. 



Q. When the interest is added to the principal, at the end of 1 year 
and on tliis amount the interest calculated for another year, and so on, what 
b it called 1 

A. Compound Interest. 

Q. How, then, may it be defined 1 

A, It is interest on both principal and interest 

Q,. What is Simple Interest? 

A. It is the interest on the principal only 
Hence we derive the foUcwing 

Q. How do yon proceed T 

A. Find the apnount of the principal for the 1st 'year, 
by multiplying as in Simple Interest ; then of thi« 
amount for the second, and so on. 

Q. How many times do you multiply and add T 

A. As many times as tnere are years ; the last re» 
suit will be the amount. 

Q. How is the compound interest found 1 

A. By subtracting the given suov^oi fe^\. Y^vck^v^. 
from the last amount. 
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More Exercises for the Slate, 

2 What is the compound interest of $156 for 3 7r8.f 

(1 56 = given 1010, or first principal. 
6 



9 ,36 = interest and 
1 56 = principal, added together. 



165,36 = amount, or principal for 8d year. 

6 ^ 



9 ,92 1 6 s compound interest 8d year, and 
1 65,36 K principal 2d year, added together. 

175,2816 = amount, or principal for 3d year. 
6 



10,516896 = compound interest 3d year, and 
175, 2816 as principal 3d year, added together 



185,798496=1 amount. 

1 56 s= first principal subtracted. 



Ans $29 ,798 , rejecting the three last figures, as of trifling value. 

3. What will be the amount of $500 for 4 years, at compouno' 
interest? w«. $631,238|^+. 

4. What is the amount of $500 for 4 years, at simple inter- 
est 1 Ji. $620. 

5. What will be the amount of $700 for 5 years, compound 
interest 1 J. $936,757^+. 

6. What will be the amount of $700 for 5 years, at simple 
mteresil J. $910. 

7. What will be the amount of $1000 for 3 years, at compound 
interest 1-1191016. $1500 for 6 years 7-21277786. $3000 for S 
years 7-224720. $400 for 7 years 1-601452. 

J. $6167,446x^17+. 

8. What is the compound interest of $150 for 2 years 1-1854 
$1600 for 4 years 1-4199631. $1000 for 3 years 1-191016 
$5680 for 4 years 1-1490869. $500 for 3 years ^95508. 

Ji, 2215,896tV+- 

9. What is the compound internet of $600,50 for 2 years, ai 
Sper cent. 1-242602. Al3 pet cent. 1-365704. At 4 per cent. 1- 
490008, At 5 per cent. Vftlbbl^. Kx 1 ^« ^«qJlA-S70124. 

A^ 10 per cent 1-126105. A, tJ>^^,5Si. 



I 
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10. What is the difference between the simple interest of 
•200 for 3 years, and the compound interest for the same time 1 

A. S2,903t^^. 

11. What is the compound interest of 8600 for 2 years 6 
months t 

In calculating the compound interest for months and days, 
first find the amount for the years, and on that amount calcu- 
late the interest for the months and days ; this interest, added 
to the amount for the years, will be the interest required. 

A. 894,38,4 +. 

12. What is the compoui;id interest of 8500 for 3 yrs. 4 mo.1 

A. «107,418xV +• 

13. What is the difference between the simple and compound 
Interest of 1200 for 3 yrs. 1-22032. For 4 yrs. 6 mo. 1-60703. 
For 3 yrs. 8 mo. 15 da. 1-17706. A. $10,044. 

As the amount of |3 is twice as mnch as fl, $4, 4 times as much, kjt^ 
hence, we may make a table containing the amouislaf the IjC, or •!, for 
■everal years, by which the amount of any sum may l)« aasliy found for the 
same time. 

Showing the amount of 1£., or $1, for 20 years, at 5 and 6 p^ 

cent., at compound interest. 



Yean. | 5 per ceut 


6 per cent 


Yean. \ 5 per ceuL 6 per cent 


1 1,05000 


1,06000 


U 1 1,71033 1 1,89829 


2 1,10250 1 


1,12360 


12 1,79585 1 2;01219 


3 1,15762 


1,19101 


13 1,88564 1 213292 


4 1 1,21550 


1,26247 


U 1 1,97993 1 2,2('>090 


5 


1,27628 


1.33822 


15 1 2,07892 1 2,39655 


6 


1,34009 


1 1,41851 


16 1 2,18287 1 2,54035 


7 


1,40710 1 


1,50363 


17 1 2,29201 2,69277 


8 1,47745 


1.59384 


18 1 2,4066! 2,85433 


9 1,55132 


1,68947 


19 2,52695 3,02559 


10 1 1,62889 1 1,79084 


20 2,65329 3,20713 



14. What is the compound interest of $20,15 for 4 years, ai 
6 per cent. 1 

By the Table, $1 at 6 per cent, for 4 years, is $1,26347, 
X $20,15 = $25,438, amount, from which $20,15 being sub- 
tracted, leaves $5,288yV +• 

15. What is the amount of $10,50, at 5 per cent., for 2 years 1- 
115762. For 6 years 1-140709. For 8 years 1-155132. For 15 
years 1-218286. For 17 years 1-240661. ' For 20 years 1-278695. 

16 
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« 

Any snm, at simple interest, will double itself in 16 yeare 8 months ; bm 
al eomponnd, in a little nwre than halt' that time ; that is, in 11 yean, 8 
■onths and 22 days. Hence, we see that there is considerable dilference 1b 
ft few years, and when coni]x)und interest is pemiitied to accuinalate for 
ftfes, it amounts to a sum almost incredible. If 1 cent had been put at com- 
pound interest at the commencement of the f 'hristian era, it would hava 
tmotinted, at the end of the year 1827, to a sum greater than could be con- 
tained in six millions of globes, each ei|ual to our earth in magnitude, and all 
•f solid gold, while the simple interest for the same time would have 
amounted to only about one dollar. Tbo following question is inserted more 
for the sake of exemplifying the preceding statement, than for the purpose 
of its solution. The amount, however, ai com]X)und interest, may be found, 
without much perplexity, by iiscertaining the amount of 1 cent for 20 years, 
(bund by the Table, then making this amount the principal for 20 yean 
more, and «o on for the whole number of years. 

10. Suppose 1 cent had been put at interest at the commencement of the 
Quistian era, what would it have amounted to at simple, and what af 

compound interest, at the end of the year 1827 1 A. Simple, Sl.lOGJL ; 
•ompound, $17261647404755252D470760gi497471ig5gg76620364yYl7 nearly. 



EQUATION OF PAYMENTS, 

!r liXXIf . Q. What is the meaning of equation 7 

A. The art of making equal. 

Q. What is equation of payments 1 

A. It is the method of finding an equal or mean 
time for the payment of debts due at different times 



1. In how many months will $1 gain as much as $2 will 
jain in 6 months ? -4. 6 X2 = 12 months. 

2. How long will it take $1 to gain as much as $5 wiB 
gBon in 12 months ? A. 60 months. 

3. How many months will it take $1 to be worth as much 
as the use of $10, 20 months ? A. 200 months. 



¥ 



4. A merchant owes 2 notes, payable as follows : one of $^ 
to be paid in 4 months ; the other of S6, to be paid in 10 months; 
tmt he wishes to pay both at once : in what time ought he to 
pay them 1 

4 X 8 = 32 ; therefore, $8 for 4 mo. = $1 for 32 mo., and 
10X6= 60; therefore |6 for 10 mo. = $1 for 60 ma 

\4 ^ 
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Theielore he might have $1, 92 months ; and he may keep $14» 
l*r part as long ; that is, jj of 92 months, which is 92-r 14,= 
6 mo. 13 H da. jins. 



Q. Hence, to find the mean time of payment, what Is the 

A, Multiply each payment by the time, and the 
Bum of these several products, divided by the sum of 
the payments, will be the answer. 

JVot«.— Tliis role proceeds on the supposition, that what is gained by keep- 
Ing the money a(ller it is due, is equal to whut is lost by paving it lielore it is 
due. But this is not exactly true, for the gain is equal to the interest, wUle 
the loss is equal only to the discount, which is always less than the interest 
However, the error is so trifling, in most cases which occur in business, bm 
Dot to malte any material difference in the result. 



p. A owes 6 S200 to be paid in 6 months, $300 in 12 months, 
$500 in 3 months ; what is the equated time for the payment of 
the whole 1 ^. b^^. 

6. What is the equated time for paying $2000, of which S^OO 
is due in 3 months, $360 in 5 months, $600 in 8 months, and 

the balance in 9 months'? ^. ^^dWJS — ^'^li nion^hs. 

7. A merchant owes $600, payable as follows: $100 at 3 
months, $200 at 5 months, and the rest at 8 months: but he 
wishes to pay the whole debt at one time : what is the just time 
for said payment '^ ji. 6 months. 

8. I owe as follows, viz. to A. S1200, payable in 4 months ; to 
B $700, payable in 10 months^ to C S650, payable in 2 years j 
to D $1000, payable in 3^ years; to E $1270, payable in 20 
months ; and to F $500, payable in 4 years ; now, what would 

be the equated time for paying the whole 1 Ji. 22|-i|§ months. 

Questions on the foregoing. 

i. A man bought a barrel of flour^for 2£. 15 s. 6 d., a hhd 
of molasses for 6£. 15 s., and a barrel of brandy for 8£. 15 s. 
what did the whole cost 1 J. 18£. 5 s. 6 d. 

2. What will 9G00 yards of cloth cost, at $,50 a yard ?-4800. 
At $,33n-J^200. >AtS,25?-2400. At$,20?-1920. At S,16n- 
1600. At $,12i 1-1200. At $,611-600. At$,5?^80. 

jl. $16200. 

3. What is the product of 2 s. 6 d. multiplied by 2 ?-5. By 
two. By 71-17-6. BylOM-S. By 121-1-10. 

^. 4£.7s.6d. 
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4. Divide 21£. 19 s. 9 d. equally among 6 men ? 

A, 3£. 13 s. 3| d. 

5. Reduce \^ f j and j, to the least common denominator. 

A 3^ 30 ft 
•"• 40» T0> 40* 

6. Change 2000 francs to federal money. A. ^375. 

7. Tjf^+,3+Tf TO+673+ttoW- -*• 673,37505. 

8. Change 4500X. English or sterling money, to dollars of 
4 s. 6 d. each ? Ji. $20,000. 

9. What is the interest of $21,20 for 6 months ?-636. For 3 
months 15 days 1-371. For 1 \ month 1-159. For 10 days ?-3& 
For 5 days ?-17. For 4 days 1-14. w«. Sl,232+. 

10. What is the amount of 8300, at 7 per cent, for 1 year ?- 
321. At 3 per cent. ?-309. At 5^ per cent. 1-31650. At 9| per 
cent. -32925. At 12^ per cent. 1-33750. A. $1613,25. 

11. What is the discount of S315 for 10 months, at 6 per 
cent. 1-15. Of S550 for I yr. 8 mo. 1-50. Of S2660 for 5 yrs. 
€ mo. 1-^60. Of S121,402 for 8 yrs. 4 mo. 15 da. 1-40602. 

A. $765,602. 

12. What is the compound interest of $560 for4 yrs. 1-146987. 
For 2 yrs. 6 mo. 1-8809S. For 3 yrs. 1-1069(;8. A. $342,047. 

13. A merchant bought goods amounting to $368,925 ready 
money, and sold them again for $488,75, payable in 2 yrs. 6 
mo.; how much did he gain, discounting at 6 per cent. 1 

(Find the present worth of 8488,75 first, then subtract to find the gtdn.) 

A. $56,075. 

14. Bought corn for $,60, and sold it for $,72 ; what was the 
gain per cent. 1 A. 20 per cent. 

15. Bought 40 gallons of molasses, at 27 cents a gallon ; but, 
by accident, 4 gallons leaked out ; at what rate must I sell the 
remainder, per gallon, to lose nothing 1 and how much to gain 
on the whole cost 20 per cent. 1 

A, 30 cts. ; and, to gain 20 per cent., 36 cts. 



RUL.E OF THREE, 

OR 

SIMPLE PROPORTIOJV. 

IT LXXTIL 1. What will' 3 yds. of cloth come to at 20 
cents a yard ? What will 5 yards } Will 7 ? 8 ? 12 ? 
2. If 2 gallons of molasses cost 50 cents, what will 3 gal- 
Jons cost ^ (Find what one gaXYoiv ^\i\ wi^\. fe^\, U is 25 
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centa Then, 3 gallons are 3 times 25, ss 75 cents. Prq- 
ceed in the same manner with other sums of like nature.) 
What will 5 gallons cost ? What will 8 ? 

3. If 4 lbs. of sugar cost 48 cents, what will 2 lbs. cost ? 
(Find what 1 lb. will cost first.) What will 6 lbs. cost? 
What will 8 ? What will 12 ? What will 20 ? 

4. If 2 bushels of corn cost a dollar, how much is it a 
bushel? What will 3 bushels cost? What will 4? What 
will 6? What will ft? 

5. If 20 yards of cloth cost 60 cents, how much is it a 
yard ? What will 6 cents buy ? Will 18 cents buy ? Will 
30 cents ? Will 90 ? Will 300 ? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
cost 48 cents ? How many will 24 cents buy ? How many 
will 60 cents ? How many will 108 cents ? 

7. If 4 dollars buy 2 barrels of cider, how many barrels 
will 6 dollars buy ? (Find the value of 1 first.) How many 
will 8 dollars buy ? How many will 12? How many will 
24 ? How many will 36 ? How many will 48 ? How many 
will 60 ? How many will 100 ? How many will 150 ? How 
many will 300 ? How many will 400 ? How many will 
600 ? How many will 800 ? How many will 2000 ? How 
many will 3000 ? How many will 40000 ? 

8. If you pay 16 cents for 4 oranges, how many cents will 
buy 6 ? How many 36 ? How many 48 ? How many 60 ? 

9. If 100 oranges cost 400 cents, how many cents will 4 
cost? What will 8 cost ? What will 25 cost? What will 
30 cost ? What will 50 cost ? 

10. If 4 tons of hay will keep 2 cattle over the winter, 
how many tons will keep 6 cattle the same tin)e ? How 
many 8 ? How many 10 ? How many 20 ? How many 40 ? 
How many 60 ? How many 80 ? 

11. If 500 cattle eat 1000 tons of hay in one winter, what 
will 2 cattle eat? What will 3? What will 5? What 
will 20 ? What will 60 ? What will 200 ? 

12. If 2 penknives cost 25 cents, what will 3 cost ? What 
will 4? What will 8 ? What will 12 ? What will 16 ? 

13. If you pay 26 cents for 2 inkstands, how many cents 
will buy 3 ? Will buy 4 ? 6 ? 6 ? 7 ? 8 ? 9 ? 10 ? 
20 ? 30 ? 40 ? 

14. If f of a yard of broadcloth cost 4 dollars, what will 
I cost? {U i cost 4 dollars, ^ will cost 2 dollars.) What 
willf.^ Whatf.' What 5.^ What 4? W^^l\\? W\3al 

16* 
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1|? What if? What l| ? What if? What if." 
What 2 yards ? What f ? (If | make 1 yard, then 1 
yard and ^ are f .) What will y* of a yard cost ? What ^ ? 
What y •' VVhat ^ ? What ^ ^ What 3 yards ? 

15. The interest of 100 dollars for 1 year is 6 dollars, at 6 
per cent. ; what is it for 2 years ? For 3 ? For 5 ? For 7 ? 
For 9? Fur 12? For 20? 

16. If 6 men can do a piece of work in 12 days, how long 
will it take 1 man to do the same r (1 man will be six times 
as long as 6.) How long will it take 2 men ? (2 men wiU 
do it quicker than 1 man.) 3 men ? 12 men ? 

17. If 4 men build a wall in 20 days, how many men 
would it require to build the same in 40 days ? (i as many 
men.) In 80 days ? 

Aider the same manner perform the following 

Exercises for the Slate, 

1. If 20 yards of clofh cost S40, what will 8 yards costi 

1 yard is -^-^ of 940 ; that is, 40-r20= $2 a yard ; then 8 yards are 8 X 1 

2. What can you buy 15 tons of hay for, if 3 tons cost $361 
(Find what 1 ton will cost first.) A. $180. 

3. I f 2 bushels of oais cost 40 cenis, what will 24 bushels cost 1 
A. S4,80. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound 1 

17 X 25 = $4,25, Aw. 

5. If $4,25 buy 25 lbs. of sugar, how much is it a pound 1 

A. 11 cents. 

6. If 3 pair of shoes cost $4.50, what will 12 pair coM?-ia 
What will 81-12. What will 15 V2250. What will IG V24. 

A, STG 50. 

7. If 2 pair of stockings cost 50 cents, what will 3 pair cost 1- 
75. What will 15 7-375. Wbai will25'?-(J25. What will 801- 
20. What will 96 V24. V/hat will 2G7 1-6675. 

A. $121,50. 

8. What will 600 bushels of rye cost, at 84 cents a bushelV 
504. What will 101-840. What will 401-3360. What will 
800 1-672. What will 1000 1-840. What will 2 1-168 

A. $2059,68. 

9. If 60 cents buv 4 lbs. of tobacco, how much will 30 cents 
buy 1-2. How mi.ch will 90 cenis1-6. How much will 120 
cents 1-8. How much will $2,10 1-14. How much will $2,401- 
i& A. 46 lbs. 
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10. If I pair of gloves cost 75 cents, what will 1 dozen pair 
eost?-9. What Willi i doz. 1-1350. What will 2 doz. 1-ia 
What will 2i doz. 1-2250. What will 3 doz. 1-27. A. $90. 

11. If 3 doz. pair of shoes cost 27 dollars, what will 1 pair 
cost 1-75. What will 2i doz. 1-2250. What will 2 doz.1-ia 
What will I| doz. 1-1350. What will 1 doz. 1-9. 

A. S63,75. 

12. If 5 tons of hay will keep 25 sheep over the winter, how 
many sheep can be kept on 7 tons, at the same rate 1-35. On 
8 tons 1-40. On 15 tons 1-75. On 60 tons 1-300. On 80 1-40a 

A 850. 

13. Boarding at S2,25 a week, how long will S9 last me 1-4, 
How long will 1^13,50 V-6. How long will $18 1-8. How long 
will $20,251-9. How long will $49,50 1-22. il. 49 weeks. 

14. If a man receive $50 for 2 months' wages, what is that a 
year 1-300. What will 8 months' come to 1-200. 16 months' 
come to 1-400. U years' come to 1-450. 2 years' come tol- 
600. 10 years' come to 1-3000. il. $4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at $1,50 a yard 7-180. What will 1 piece come 
to 1-30. What will 3 pieces 1-90. What will 5 pieces 1-150 
What will 10 pieces 1-300. A. $750. 

16. Bought 5 hhds. of rum, each containing 60 gallons, for 
$2 a gallon ; what do they come to 1-600. What will 4 hhds. 
come 10 1-480. What will 20 h hds. 1-2400. A, $3480. 

17. William's income is $1500 a year, and his dailv expenses 
are $2,50 : how much will he have saved at the year's end 1 

A, $587,50. 

18. If William's income had been $2000, how much would 
he have saved 1-108750. If $2500 1-158750. If $3600 1-26875a 
If $4000 1-308750. il. $8450. 

19. If a hhd. of molasses cost $20,16, how much is it a gal 
Ion 1 (Divide by the number of gallons in a hhd.)-32. How 
much is it a quart 1 (Divide by the number of qaarts in a hhd.)- 
8. How mucu is it a pint 1-4. How much is it a gill 1-1. 

A. 45 cents. 

The foregoing questions have been solved by a method termed analytu 
This method is thoaght to accord with the natttral operations of the human 
mind. Men in business scarcely recognize any other. The formality of 
statements is rarely if ever made by them ; and, when it Is made, they do it 
more for tha sake of testing the correctness of the other method, than for 
any practical purpose. They may have adopted a statement in the eom 
mencement of their business, from the circumstance of having been taught 
It at echool ; but tho longer they continue in business^ the less occasion they 
have fur it There is another method, which consists in ascertaining the 
ratio or relation which one number has to another. This is used more or 
less by all, but more extensively by scientific men, and those well voned la 
mathematical principlci. 
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20. If 8 pair of shoes cost 63 cents, what will 24 pair cost ? 
I of 63=s7j cents, the prke of 1 pair, which we multiply by 
SM to get the price of 24 pair; thus, 24x7j=Sl,89. Bdfl 
tiD/e 7| is a fraction, it would be more convenient to multiply 

by 24 first, and divide by 8 after- 
wards; as this cannot make any 
difference, and that we may make 
no mistake in the operation, we 
will make a statement by writing 
the 63 cents on the right, as a third 
term (see operation); on the left 
of which we write the multiplier, 
24, as a 2d term, and, as a first term, 
the divisor, 8: then, 63x24 = 
15l2-f-8=$l,89 (he Jlnswer, as be- 
fore. 



OPERATION. 

Pair. Pair. Cents. 
» 24 , 63 
24 



252 
126 

8)1512 



I 



Yds. 
3 


Yds. Cts. 

, 6 , 24 

6 




3 ) 144 



Ans. $1,89 
31. If 3 yards cf cloth cost 24 cents, y^hat will 6 yards costt 

OPERATION. 

24x6-144-^3=48, the Aiis. 

Or, ai( we knuw that 6 yards cost 3 

times as much as 3 yds., that is, ^ = % 

by simply multiplying 34 by 2, it makes 
4o, the answer, the snme as before. This 
is a much shorter process ; and, could W9 
discover the principle, it would often* 
times render operations Very simple and 
A ^ AQ tthort. In searching for this, we shall 
JiTlS, <p^**ci naturally be led to the consideration at 
imtio, or relation ; that is, the relation wiiich necessarily exists between two 
or BKKe numbers. 

RATIO. Q. What part of 6 is 5 1 

A. f . 

Q. What part of 5 is 6? 

A. f 

Q. What part of 3 is 4 7 
A. f 

Q. What port of 4 Is 3 ? 
A. J. 

Q What is the finding what part one number is of another called 1 

A Finding the ratio, or relation of one number to 
another 

Q. Wliat is ratio, then 1 

A, The number of times one number or quantity if 
contained in another. 

Q. What part of tO is 9 1 or, what is the ratio of 10 to 9 1 

A. ^. 
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Q. What is the ratio of 17 to 18 1 

A. If 

Q. What is the ratio of 18 to l1 1 

il 1 7 
A. jj. 

Q. What part of 3 oz. is 12 oz. 1 or what is the ratio of 3 oz. to 13 oc. 1 

A. V^=^) ratio. 

Q. What part of 4 yards is 9 yds. 1 or, what is the ratio of 4 to 9 ? 

A. f=2j. 

Q. Hence, to fiii4 the ratio of one niunber to another, now do yon 
.noceedl 

A. Make the number which is mentioned last ^ 
(whether it be the larger or smaller), the numerator 
of a fraction, and the other number the denominator ; 
that is, always divide the second by the first. 



1. What part of $1 is 50 cents? or, wnat is the ratio of 
$1 to 50 cents ? 

A. ^1 = 100 cents ; then VoTT = i> ^^® ^^^'°» -^^?' 

2. What part of 5 s. is 2 s. 6 a. ? or, what is the ratio of 
5 8. to 2 s. 6 d. ? 

2 8. 6 d. = 30 d., and 5 s. = 60 d. ; therefore, |§ = ^, the 
ratio, Ans, 

3. What is the ratio of £1 to 15s. ? ^. J^ = f ' t^® 'alio. 

4. What is the ratio of 2 to 3 ? A. |. Of 4 to 20 ? A. 5. 
Of 20 to 4 ? A. J. Of 8 to 63 ? A. 7|. Of 200 to 900 .> A. 4\ 
Of 800 to 900 ? A 1^. Of 2 quarts to 1 gallon ? A. 2. 

Let us now apply the principle of ratio, which we were in 
pursuit of, to practical questions. 



PROPORTION. 22. If2 melons cost Sets., what will 10 cost! 

It is evident, that 10 melons wili cost 5 times as much as 2 ; that is, the 
mtio of 2 to 10 is ^^ =5 ; then, 5x8 = 40, Jlns. But by stating the ques- 
tion a4 before, we have the foUovsring proportions :- > 
OPERATION. 

In this example, we make a 
new discovery, viz. that the ratio 

of 8 to 40 (which is V=5), is 
the same as 2 to 10, which isa^so 
5, that is, 2 is the same part of 
10 that 8 is of 40. 



Melons. Ivlelons. Cents. 
2 , 10 , 8 
10 



2 )80 
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Q. When, then, numbers bear such relations to eacli other, what am flu 
Bombers said to form 'i 

A, A proportion. 

^. How may proportion be defined, then 1 

A. It is an equality of ratios. 

Q. How many numbers must there be to form a ratio 1 

A. Two. 

Q. How many to form a proportion 1 

A, At least, three. 



To sliow that there is a proportion between three or more 
numbers, we write them thus : — 

Melons. Melons, Cfents. Cents. 
2 : ,10 : : 8 : 40, 
which is read, 2 is to 10 as 8 is to 40 ; or, 2 is the s^me part of 
10 that 8 is of 40 ; or, the ratio of 2 to 10 is the ssm^ as that of 
8 lO 40. 



Q. What is the meaning of antecfdent? 

A. Going before. 

Q. What is the meaning of consequent 7 

A, Following. 

Q. What is the meaning of couplet t 

A, Two, or a pair. 

Q. What may both terms of a ratio be called f 

A. A couplet. 

Q. What may 6ach term of a couplet be called, as 3 to 4*- 

A, The 3, being first, may be called the antecedent, 
and the 4, being after the 3, the consequent. 

Q. In the following proportion, viz., 2 : 10 ; : 8 : 40, which are the anteM 
dents, and which are the consequents ? 

A. 2 and 8 are the antecedents, and 10 and 40 th« 
consequents. 

Q. What are the ratios in 2 : 10 : : 8 : 40 

Q. In the last proportion, 2 and 40, being the first and last terms, are called 
extremes : and 10 and 8, being in the middle, are called the means. Also, in 
the same proportion, we know that the extremes 2 and 40, multiplied to- 
gether, are equal to the product of the means, 10 and 8, multiplied together, 
thus ; 2X40 = 80, and 10x8 = 80. Let us uy to explain the reason of this. 

In the foregoing proposition, the first ratio, \j^ (=5), being equal to the 

second ratio, ^ C= 5), that is the fractional ratios being equal, it follows 

that reducing these fractions to a common denominator will make their no- 

aenton alike; thus, \^ and ^ become \^«>.TkA. \^\Vcl 'lavnt whieh. 
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we maltiplythe numerator 40 (one extreme) by the denominator 2 (the 
other extreme), also the numerator 10 (one mean) by the denominator 8 (the 
othei mean) ; hence the reason of this csquality. When, then, any four 
iftmbers are proportional, what may we learn respecting the product of the 
extremes and means 1 

A, That the product of the extremes will always be 
equal to the product of the means. 



Hence, with any three terms of a proportion being given, the 
fourth or absent term may easily be found. Let us take the 
last example : 

Melons. Melons. Cents. Cents. 
: 10 :: 8 : 40. 

Vnltiplying together 8 and 10, the two means, makes 80; then 80-f 40^ 
iie known extreme, gives 2, the other extreme required, or first term. 

Anz, 2, 

Again, let us suppose the 10 absent ; the remaining terms are 

Melons. Melons. Cents. Cents. 

^ I ! ! o • 4U. 

By multiplying together 40 and 3, the extremes, we have 80 ; which ^ 
irlded by 8, the known mean, gives 10, the 2d term, or mean, required Lei 
as exemplify this principle more fully by a practical example. 

23. If 10 horses consume 30 bushels of oats in a week, how 
many bushels will serve 40 horses the same time 1 

In this example, knowing that the number of bushels eaten 

are in proportion to the number of horses, we write the propo^ 

tiop thus : 

OPERATION. By multiplying to- 

gether 40 and 30, the 

Horses. Horses. Bushels. two means, we have 

in • AH • • Qn 1200, which, divided 

±\j . *±yj . . ou by the known extreme, 

40 10, gives 120 ; that Is 

120 bushels, for the 
other extreme, or 4th 
term, that was requir 
ed. Let us apply the 
principle of ratio in 
finding the 4th term in 
this example. The 

mtio of 10 to 40 is 4§ = 4, that is, 40 horses v;ill consume 4 times as many 
bushels as 10; then 4 X 30 bu. = 120 bushels, the 4th term, or extreme, at 
before 



1|0)120|0 



120 bushels, ^ns. 



Q. When any three terms of a proportion are given, what is the procen 
of finding the fourth term called? 

A. I'he Rule of Three. 
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Q. How, then, may U be defined 1 

A. It is the process of finding, by the help of three 
given terms, a fourth term, between which and the 
third term there is the same ratio or proportion as be- 
tween the second and first terms. 



It u'ill sometimes be necessary to change the order of the 
terms ; but this may be determined very easily by the nature of 
the question, as will appear by the following example: — 

24. If 8 yards of cloth cost $4, what will 2 yards costi 



OPERATION. 

Yds. Yds. $ 

8 : 2: : 4 

2 



In this exampte, since 2 yards will cost a less smn 
than 8 yards, we write 2 ynrds for one mean, which 
thus becomes the multiplier, and 8 yards, Uie known 
extreme, for the divisor ; for the lef^ the nmitipiler, 
and the greater the divisor, the less will be the quo- 
tient; then, 2X^=8 — 8=.$!, Jiit. But multi 
plying by the ratio will be much easier, thus ; tfaa 

ratio of 8 to 2 is 1=^; then, 4X J=$l, .^»«^ m 
before. 



8)8 
$1 
From these illustrations we derive the following 
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Q. Which of the three given terms do you write for a third term 1 

A. That which is of the same kind with the an- 
swer. 

Q. How do yon write the other two numbers, when the answer ought to 
b0 greater than the third term 1 

A. Iwrite the greater for a second term, and the 
less for a first term. 

O. How do you write them when the answer ought to be less than the 
third term 1 

A. The less for a second term, and the greater for a 
first term. 

Q. What do you do when the first and second terms are not of the same 
denomination 1 

A. Bring them to the same by Reduction Ascending 
or Descending. 

Q. What is to be done When the third term consists of more than on« 
denomination 1 

A. Reduce it to the lowest denomination mentioned 
hjr ileductioQ. 
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Q. How do yoa proceed in the operation 1 

A, Multiply the second and third terms together, 
and divide their product by the first term ; the quo- 
tient will be the fourth term, or answer, in the same 
denomination with the third term. 

Q. How may this process of multiplying and dividing be, in most cases* 
m&terially shortened 1 

A, By multiplying the third term by the ratio of the 
first and second, expressed either as a fraction in its 
lowest terms, or as a whole number. 

Q. If the result, or foirth term, be not in the denomination required, what 
U to be done 1 

A. It may be brought to it by Reduction.. 

Q. If there be a remainder in dividing by the first term, or ini^tiplying by 
the ratio, what is to be done with it 1 

A. Reduce it to the next lower denomination, and 
divide again, and so on, till it can be reduced no more.* 



* As this mle is commonly divided into direct and inverse^ it may not be 
amiss, for the benefit of some teachers, to explain how they may be distin- 
guished ; also, to give the rule for each. 

The Rule of Three Direct is when more requires more, or less requires less ; 
it may be known thus : more requires more, when the third terra is more 
than the first, and requires the fourth term, or answer, to be more than the 
second ; and less requires less, when the third term is less than the first, and 
requires the fourth term, or answer, to be less than the second. 

Bulk 1. State the question, that is, place the numbers so that the first and 
third terms may be of the same name, and the second term of the same name 
with the answer, or thing sought. 

3. Britig the first and third tenns to the same denomination, and reduce 
the secohd term to the lowest denomination mentioned in it 

3. Divide the product of the second and third terras by the first term ; the 
quotient will be the answer to the question, in the same denomination with 
the second term, which may be brmght into any other denomination required. 

The Rule of Three Inverse in when more requires less, or less requirei 
more, and' may be known thus more requires less, when the third term Is 
more than the first, and requires the fourth term, or answer, to be less than 
the second ; and less requires more, when the third term is less than the first, 
and requires tlie fourth term to be more than the second. 

RuLK. State and reduce the terms as in the Rule of Three Direct; then 
multiply the first and second terms together, and divide their product by the 
third term ; the quotient will be the answer, in the same denomination with 
the middle term. 

M'ote. — Although the distinction of direet and inverse is frequently made, 
stUl it is totally useless. Besides, this mode of arranging the proportional 
numbers Ls very erroneous, and evidently calculated to conceal from the view 
Bf the pupil the true principles of ratio, and consequently, of proportion, on 
which the solution proceeds. The following example will render the absur- 
iity more apparent ' 

A certain licfa farmer gave 20 sheep for a sideboard ; how many sideboaxdi 
nay be bought for 100 sheep 1 

90 sheep '1 sideboard ; t 100 sheep : 5 sidebo&idB, t2hA \\^ Mbtm^Qi Aia* 

17 
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More Exercises for the Slate. 

25. If 600 bushels of wheat cost $1200, what will 3600 bosb' 
els costl and what is the ratio of the 1st and 2d terms? 

Perform the foregoing example, and the following, first, with* 
oat finding the ratio ; then, by finding the ratio, and multiply- 
ing by it. 

A. S7200. The ratio, ^^ = 6 X 1200 = $7200, the same 

26. How many bushels of wheat may be bought for $7200, 
ti'600 bushels cost $12001 A. 3600 bushels. Ratio, 6; then, 
6 X 600 = 3600 bushels. 

27. If $7200 buy 3600 bushels of wheat, what will 600 bush- 
els cost 7 A. $1200. Ratio, j- 

28. If board for 1 year, or 52 weeks, amount to $182, what 
will 39 weeks come to 1 A. $136,50. Ratio, | X 182= $136,50, 
the same. 

29. If 30 bushels of rye may be bought for 120 bushels of 
potatoes, how tnany bushels of rye may be bought for 600 bush- 
els of potatoes 1 A. 150 bushels rye. Ratio, 5. 

30. If 4 cwi. 1 qr. of sugar cost $45,20, what will 21 cwt 1 qr. 
cost? (Brin? 4 cwt. 1 qr., and 21 cwt. 1 qr. into quarters first.) 
A. $226. Ratio, 5. 

31. If I buv 60 yards of cloth for $120, what is the cost per 
yard 1-2. What is the cost per ell Flemish 1-150. What per 
ell English 1-250. What per ell French 1-3. A. $9. 

32. Bought 4 tuns of wine for $322,56 ; what did 1 pipe costl- 
4032. What did 1 hhd. 1-2016. What did I tierce 1-1344. 
What did 1 barrel 1-1008. A. $84. What did 2 quarts costl- 
la What did 3 pints cost 1-12. What did 4 gills cost 1-4. 

A' $,«>«. 

33. Bought 6 tuns of wine for $500,50 ; what did 1 pipe costi 

A. $41,708-1-. 

34. When a merchant compounds with his creditors for 40 
eents on the dollar, how much is A's part, to whom he owes 
$2500 1 How much is B's part, to whom he owes $16Q01 

A A's, $1000; B's,$640. 

35. A, failing in trade, owes the following sums, viz. to B 
11600,60 ; to C, $500 ; to D, $750,20 ; to E, $1000 ; to F, $230; 
and his property, which is worth no more than $1020,20, he 
gives up to his creditors; how much does he pay on the dollar 1 
and what is the amount of loss sustained by all 1 

A. 25 cents on $1 ; and the amount of loss is $3060,60. 



It must appear evident, to every rational mind, that there can be no analogy 

between 20 sheep and 1 sideboard, or 100 sheep and 5 sideboards. With the 

jame propriety It may be asked, what ratio or analogy there is between such 

beterogenenus quantities as 2 monkevs and 5 merino slTawls ; or between 7 

loiwters and 4 bars of mt^sic ; the one \« ef^xxoWv «& ^Qictecx«&^« q^«i 
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36. Bought 4 tierces of rice, each weighing 7 cwt. 2 qrs. 16 
»bs.; what do they come to at $9,35 per Cwt. 7-285842. At 
•2,50 per qr. M05714. At 10 cents per pound M4240. 

A. 8933,956+. 

37. Bought by estimation, 300 yards of cloth, for $450,60 j 
but, by actual measurement, there were no more than 275 yds. 
2 qrs., for how much must I sell the measured yards per yd.. 

o as to neither make nor lose 1-1635. How much must I sell 
yds. for so as to lose nothing 1-32711. How much 25 yds. 
qrs. 7-41707. tlow much 30 yds. 1 qr. 3 na. 7-49782. 

A. $125,835+. 

38. If a staff 6 feet long cast a shade on level ground 9 feet, 
fcrhat is the height of that steeple whose shade measures at the 
«ame time 198 feell A. 132 feet in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost 7-Ratio, 3 X 51 = 153. What will 21 
cwt. 3 qrs. 12 lbs. 1-6, ratio, X 51 = 306. What will 43 cwt. 3 
qrs. 24 lbs. 1-Ratio, 12 ; then, 12 X 51 = 612. A. $1071. 

JVo««.— The following examples may be performed either by analysis, or by 
finding the ratio, or by the cuninion rule. Perhaps it would be well to let 
the pupil take his choice. The one by ratio is recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 

the same time 1-120. Ratio, J- How much will $10 gain 1- 

60.- Ratio, ^. How much will $50 gain 1-3. Ratio, 5. How 
much will $75 gain 1-450. Raiio, |. What will $200 gain 1- 
12. Ratio, 2. How much will $300 gain 1-18. Ratio, 3. Ho^ 
much will $500 gain 1-30. Raiio, 5. How much will $800 
gain 1-48. Ratio, 8. How much will $1000 gain 1-60. Ratio, 
10. How much will $1250 gain 1-75. Ratio, 12^. How much 
will $2000 gain 1-120. Ratio, 20. il. $372,30. 

41. If 12 men can build a. wall in 20 days, how many can do 
the same in 5 days 1 A. 48 men. Ratio, 4. 

42. If 60 men can build a wall in 4 days, how many men can 

do the same in 20 days 1 A. 12 men. Ratio, ^' 

43. If 4 men can build a wall in 120 days, in how many days 
will 12 men do the same 1-40. Will 16 men 1-30. Will 20 
men 1-24. Will 24 men 1-20. A. 114 days. 

44. If a man perform a journey in 30 days, by travelling 6 
Lours each day, in how many days will he perform it by travel- 
ling 10 hours each day 1 (10 hours will require a less number 
of days than 6 hours; that is, the multiplying or 2d term must 

be the smallest.) A. 18 days. Ratio, f X 30 = 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
5 cows 1-8. Will it keep 8 cows 1-5. Will it keep 10 cows 1- 
4. Will it keep 20 cows 1-2. A. 19 days. 

46. If 60 bushels of grain, at $1 per bushel, will pay a debt, 
how many bushels, at $1,50 a bvidxeA, vi\\V v^^ xVx^ '^\sw^\-4A» 
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Kc^ mauy bushelb at $1,201-50. How many at 80 cents 1-75 
At 50 cents 1-120. Ai 40 cents 1-150. At 30 cents 1-1200. 

A. 035 busliels. 

47. How much in length that is 6 inches in breadth will make 
a square toot 1 (12 inctics in length and 12 in breadth make 1 
square foot ; then, G inches in breadih will require more in 
leng:h; that is, G : 12 : : l2.)-24. How many 4 inches in 
breadth 1-3G. How many 8 inches in breadth 1-18.- How many 
16 inches in breadth 1-9. A. 87 inches. 

48. II" a man's income be S17504 a year, how much may he 
spend each day to lay up $400 a year 1 A. $3,70. 

49. If 6 shillings make $1, New England currency, how 
much will 4 s. 6 d. make, in federal money l-,75. Will 2 s. 6 d.T- 

,4U. W%llls.6d.l-,25. Will3s.9d.l-,624. il.$2,04^. 

50. A merchant bought 2G pipes of wine on G months' credit, 
bat, by paying ready money, he got it 3 cents a gallon cheaperj 
how much did he save by paying ready money 1-A. $98,28. 

51. Bought 400 yards 2 qrs. of plaid for $40G,80, but could 
sell it for no more than $300; what was my loss per ell 
French 1 A. $,40. 

52. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining COO gallons, from which, by 1 pipe, 20 gallons run out 
in 1 hour, and by another 50 gallons, in what time will the cis- 
tern be filled 1 A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
containing 45 yards, at the rate of $6 for 9 yards, and sold it 
again at the rate of $15 for 18 yards; how much did he make 
intradingl il $300. 

54. A borrowed of B $600 for 3 years ; how long ought A to 
lend B $800 to requite the Oivor 1-2-3. How long ought he to 
lend him $900 1-2. How long $500 ?-3-7-6. How long $12001- 
1-6. A. 9 years, 4 mo. 6 days. 

55. A gentleman bought 3 yards of broadcloth \\ yards wide; 
how many yards of flannel, which is only | yd. wide, will line 
the same 1 

It is evident it will take more cloth which is only | yd. wide, 
than if it were \\ yd. wide; hence 11 must be the middle term. 

, A 6 yds. Ratio, 2. 

56. A '•egiment of soldiers, consisting of 800 men, are to be 
clothed, each suit containing 4| yds. of cloth, which is 1| yd. 
wide, and lined with flannel I yd. wide ; how many yards of 
flannel will be sufficient to line all the suits 1 

il. 8633 yds. 1 qr. IJ na. 



FRACTIONS. 57. If -J of a barrel of ^our cost xV <^f a dollar, 
wbsLt will I of a barrel cosil 
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By analysis. It is plain that, if we knew the price of 1 barrel, 
f of a barrel would cost f as much. If j of a barrel cost y9 
of a dollar, |-) or 1 barrel, will cost 8 times as much, that is, 

8X5 _40 X 3 _ , 

Or, as f is more than J, we may make \ the 2d, or multiply- 
ing term, as in the foregoing examples, thus :— 

^bls. Bbls. $. _. 5 X 3 1^ 1 ., *• IV 

i : f : : A- ^^'''' ig x 4 = « - 8 (I^^^^mg i by 
IT XLVII., then, i^ ^ f) ~=m. ^ns. 

Or, multiplying by the ratio, thus ; the ratio of | to | is | x 

J. =3 3-* «3 6, ratio ; then, — = ~ = $1}^ j^ns. as before. 

Or, which is obviously the same, having inverted the 1st, or 
dividing term, multiply all the fractions together; that is, pro- 
ceed as in Division of Fractions (IT XLVIL), thus, 

,8X3X5 120 ^.. a i, r 

1X4X16= 04= ^^5' •^'^^•^^^^^^«- ' 

The pupil may perform the following examples by either of 
the preceding methods, but the one by analysis is recommend- 
ed, it being the best exercise for the mind. 

58. IfSlbs. of butter cost I of a dollar, what cost ilb.7 A, %-^i^. 

59. If ^ of a bushel of wheat cost ye ^^ ^ dollar, what will 1 
bushel cost 1 A. $yq' 

60. If if yds. of cloth cost $y^, what will 1 yd. costi A. $| 

61. At $jo a pound, what will 40 pounds cost? A. $2j. 

62. Iff yd. cost $2^\, what will 1 yd. cost 1 A. $2,82j. 

63. If -g- of f yd. cost ^ what is it a yard ? A, $5-J . 

64. If f of |- of Y<S of *1 buy 20 apples, how many applet 
will $5 buy ? A. 487^^ apples. 

65. If I- oz. of gold be worth $1,50, what is the cost of 1 oz. ? 

A. $1,80. 

^Q. If 16| yds. will make 8 coats, how many yards will i 
take for 1 coat ? A. 2-^j yds. 

67. If ^ of f Of a gallon cost $|, what will 5j gallons cost 

A. $9|. 

68. If 6 yds. cost $5|, what will 14f yds. cost 1 A, $13|-f . 

69. If -J^ of -J cwt. of sugar cost $x^, what will 40 cwt. cost 

• A. 182^. 

70. If J yd. of silk cost | c vhat is the price ol 50 yds. 1 

17* 
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71. If 1 cwt of flour cost $f|, what will yf^ cwL cost? 

72. If 3 yds. of cloth that is 2| yds. wide, will make a cioa^ 
how much cloth, that is xuily | yd. wide, will make the same 
garment ? 

The narrower the cloth, the more yards it will take ; hence we make thB 
greater the second term, thus ; | yd. : 2^ yds. : : 3 yds. : 10 yds., Ana. 

73. If 1 leud ray friend $960 for | of a year, how much ought 
he to lend me | of a year to requite the lavor ? 

He ought not to lend me so much as I lend him, hecanse I am to keep tbt 
money longer than he ; therefore, make } the middle term. A. $853^. 

74. If 12 men do a piece of work in 12^ days, how many men 
will do the same in Q\ days 1 J?. 24 men, Ratio, 2. 

75. A merchant owning |^ of a vessel, sells f of his share for 
$500 ; what was the whole vessel worth 1 

I of f = X J = f 5 then, as f of the vessel is $500, \ Is 
$250, and f , or the whole vessel, is 5 X 250=$1250. 
Or thus ; f of f : 1 : : 500 : $1250, Atis, ashefore. 

76. If l\ lb. of 'indigro cost $3,84, what will 49,2 lbs. cost at the 
same rate ? A» $125 952. 

77. If $29| buy 59 J yds. of cloth, what will $60 buy 1 

A, 120 yds. 

78. How many yds, of cloth can I buy for $75|, if 267| yds. 
oost$^7|1 A. 535jyds. Ratio, 2. 
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H L.XXI V. 1. If 40 men, in 10 days, can reap 200 acres 
of grain, how many acres can 14 men reap.in 24 days 1 
By analysis. If 40 men, in 10 days, reap 200 acres, 1 man, 

in the same time, will reap -^ of 200^ acres, that is, 5 acres, in 

10 days ; and in one day he will r'»ap yj^ of 5 acres=^=-5- an 
acre a day; then 14 men in 1 day will reap 14 times as much, 
which is 14 X J=7 acres, and in 24 days, 24 times 7 acres,** 
168 acres, Ans, 
Perform the following sums in the same manneK 
2. If 4 m«»n mow ^ii acres in 12 days, how many acres can 8 
men mow in 16 days 1 « 

l^m QnA hew many acres 1 man will mow in 13 days ; then, in 1 day. 

A. ^G ajcres. 
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3. If a family of 8 persons, in 24 months, spend •480, how 
mnch would 16 persons spend in 8 months'? A. $320. 

4. If a man travel 60 miles in 5 days, travelling 3 hours each 
(la., how far will he travel in 10 da., travelling 9 hours eachda.1 

3^ of 60= 12, and i of 1^=4 miles, the distance which he 
travels in 1 hourj then, 4 miles x 9 hours = 36 x 10 days=s 
360 miles, the Ant. 

It will oftentimes be found convenient to make a statement, 
as in Simple Proportion. Take the last example. — In solving 
this question, we found the answer, which js miles, depended 
on two circumstances; the number of days which the man 
travels, and the number of hours he travels each day. 

Let us, in the first place, find how far he would go in 5 days, 
supposing he travelled the same number of hours each day. 
The question will then be, 

If a niRn travel 60 miles in 5 days, how many miles willhe travel in 10 
days 7 This will pive the following proportion, to which, and the next fol- 
lowing proportion, the answers, or fourth terms, are to lie found by the Rule 
of Tluee; thus, 

5 days : 10 days : : 60 miles : miles . 
which gives, for the fourth term, or answer, 120 miles. In the next place, we 
will consider the difference in hours ; then the question will be. 

If a man, by traveil'.ng 3 hours a day for a certain number of days, travel 
1520 miles, how many miles will he travel, in the same number of days, if he 
travel 9 hours a day ; which will give the following proportion : — 

3 hours : 9 hours : : 120 miles : miles ; 
which gives for the fourth tenn, or answer, 360 miles. 

In performing the foregoing examples, we, in the first operation, multiplied 
00 b/ 10, and divided the product by 5, makinu 120. In the next operation, 
we multiplied 120 by 9, and divided the product by 3, nKiking 360, the answer 
But, which is precisely the same thing, we may multiply the 60 by the i»o- 
docl of the multipliers, and divide this result by the product of the divisors ; 
by which process the two statements may be reduced to one ; thus, 

In this example, the product of the multipliers, or second terms, is 9xl0ae 
90 ; and the product of the divisors, or first terms, is 3x5 = 15 ; then, 60X90 
■bMOO^ 15 = 360 miles, the Ana., as before. 

JVrte. — It will lie recollected, that the ratio of any two terms is the second 
divided by the first, expressed either as a fraction, or by its equal whoft 
number. 

, Or, by comparing the different terms, we see that 60 miles 
has the same proportion to the fourth term, or answer, that 5 
days has to 10 days, and that 3 hours has to 9 hours ; hence we 
may abbreviate the process, as in Simple Proportion, by multi- 
plying the third terms by the ratio of the other terms, thus; 

The ratio sjf 5 to 10 is V ==2, and of 3 to 9 is f =3. But 

multiplying 60 miles by the product of the ratios 2 and 3, that 

is, 6, is the same as multiplying 60 by them separately; then, 

6 X 60 » 360 miles, Ans., as before. 

JVbte.— This method, in most cases, will sho-ten the process very materially 
and in no case will it be ary longer ; »br, Vvhei. tht rai.os are fracMon* iri* 
tiplyin{/ the Uiird term by theip (actcdinj: to tlit rul* ft • th » mr'lti^^liccllo*' 
or oacdonc) will iu fact be the same p\ocesi» as b\ «%.e c^Vvc'* \si:^v\v(vK. 
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Q. Fiom the preceding remarks, what does Ck>inpoimd Pn^xxrtioi at 
Deuble Rule of Three, appear to be ? 

A. It is finding the answer to such questions ja 
would require two or more statements in Simple Pio- 
portion ; or, in other words, it is when the relatioi 
of the quantity required, to the given quantity of tht 
same kind, depends on several circumstances com 
bined. 

Q. The last question was solved by multiplying the third term by the pro 
4nct of the ratios of the other terms ; what, then, may the product be called 
which results from multiplying two or more ratios t(%ether ? 

A. Compound Ratio. 
From the preceding remarks w6 derive the following 

Q. What number do yon make the third term 1 

A, That which is of the same kind or denomination 
srith the answer. 

Q. How do you arrange all the remaining terms 1 

A, Take any two which are of the same kind, and, 
if the answer ought to be greater than the third term, 
make the greater the second term, and the smaller 
Uie first ; but, if not, make the less the second term, 
jod the greater the first; then take any other two 
terms of the same kind, and arrange them in like man- 
ner, and so on till all the terms are used ; that is, pro- 
ceed according to the directions for stating in Simple 
Proportion. * 

Q. How do yon proceed next ? 

A. Multiply the third term by the continued pro- 
duct of the second terms, and divide the result by the 
continued product of the first terms ; the quotient will 
be the fourth term, or answer. 

Q. How may the operation, in most cases, be materially shortened 1 

A, By multiplying the third term by the continued 
product of the ratios of the other terms. 
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More Exercises for the Slate. 

1. If 25 men. by working 10 hours a day, can dig a trench 
^ feet long, 12 feet broad, and 6 feet deep, in 9 days, how many 
nours a day must 15 men work, in order to dig a trench 48 feet 
long, 8 feet broad, and 5 feet deep, in 12 days ? 

15 men : 25 men 



36 length : 48 length 
12 breadth : 8 breadth 
6 depth : 5 depth 
12 days : 9 days 






10 hours : hours. 



In this example, the second terms, 35 X 48 X 8 X 5 X 9, =432000, and tha 
first terms, 15X36X12x6X12, = 466560. Then, the third term, 10 X 

43a000,=4320000-;- 466560 = 9 h. 15^ m., the fourth term, or Jlns. 

Or by multiplying the third term by the ratios, thus : the 
ratio of 15 to 25 is f|=f , of 36 to 48 is ^, of 12 to 8 is |, of 
61o 5 is f, of 12 to 9 is f , whose products, multiplied by the 

*v J ♦ 5 X 4 X 2 X 5 X 3 X 10 h. 6000 , ^ , ,-5 _ 

thirdterm,are3^5^3^-^- =g^ h. = 9 hr. 15f m. 

jins,f as before. 

This method, it will be perceived, is much shorter than the former. But, 
had we selected terms whose ratios would be whole numbers, the process 
would have been shorter still, as is the case in the next question. Tl!e present 
example, however, may be rendered more simple by rejecting equal terms, as 

t «r VT T .». ♦v^ «♦!«- 5X4X2x5X3Xl0h. 5X2X5Xl0h 
in IT XLI. ; thus, the ratios ;?•=---; =77-7 

' ' 3X3X3X6X4* 3X3X6 

500 K 

■at ■--= 9 h. 154 m., jIju.^ as before. 
54 • 

Let the pupil perform the following examples by the common 
rule of proportion first, then by multiplying by the ratio, and 
lastly by analysis. 

2. If 5 men can build 10 rods of wall in 6 days, how many 
rods can 20 men build in 18 days ? 

In this example, the ratios of 5 to 20, and of 6 to 18, are 3 and 
4-, thsn, 3 X 4 X 10 rods=l20 rods, jItis. 

The same by analysis. 1 man will build i of 10 rods, = ^, 

in 6 days, and in 1 day ^ of V = J 9=^ ; that is, 1 man will 
build i of a rod a day; then, 20 men x 18 days x i = i:;iO rods, 
jins.f as before. 

3. If 4 men receive t24 for 6 days* work, how much will 8 
men receive for 12 days' work 1 A S96. 

4. If 4 men receive S24 for 6 'lay^* work» how many men 
may be hired 12 days for t96 ? j1 B men. 
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5. If 8 men, in 1*2 days, receive $96, how much will 4 men 
receive for 6 days' work 1 A, 8*24. 

6. If 8 men receive $96 for 12 days' work, how long may 4 
men be hired for $24 % A. Q days. 

7. If 9 persons in a family spend 81512 in I year (or 12 mo.) 
how much will 3 of the same persons spend in 4 months ? 

A. ^168. 

8. If S2000 will support a garrison of 150 men 3 months, how 
long will $6000 support 4 times as many men? (The ratios 

are 3 and \ ; then, 3X^X3 mo.=f .) A. 2^ mo. 

9. If $100 gain $6 in 1 year, what will $900 gain in 8 months! 

A. $36. 

10. If $100 gain $6 in 1 year, in what time will $900 gain 
$36 ? A,H months. 

11. If the transportation of 12 cwt. 3 qrs., for 400 miles, cost 
$57,12, what will the transportation Of 10 tons, for 75 miles 
amount to ? A. S168. , 

12. An usurer put out $150 at interest, and when it had been 
on interest 8 months, he received for principal and interest, 
$160 ; at what rate per cent, per annum did he receive interest f 

By cancelling the ratios f and f , the- third term will be tha 
answer. A, 10 per cent 

Questions on the foregoing. 

X, What will 2 yds of cloth cost, at 50 cents (or $i) a 
yard? What will 10 yds.? What will 100 yds.? Whal 
will 5 yds. ? What will 9 yds. ? 

2. At 25 cents (or $\) a yard, what will 4 vds. cost? 
What will 12 yds. ? What will 40 yds. ? What will 300 
yds. ? 

3. At $,3SJ (or $i), what will 6 yds. cost ? What will 9 
vds. ? Will 24 yds. ? Will 300 yds. ? Will 7 yds. ? Will 
25 yds. ? 

4. At $,161 (or $1), what will 12 yds. cost? Will 13 
yds. cost? Will 14 yds. cost? Will 25 yds. cost? WiiJ 
120 yds. ? Will 300 yds. ? 

5. At $,12i (or $i) a yard, what will 16 yds. cost ? Will 
^6 yds. ? Will 97 yds. ? Will 100 yds. ? 

6. At $,06i (or $^), what will 33 yds. cost > Will 60 
yds. ? 

7. What will 4 qls. of molasses cost, at 2 cents a gill ? 

8. How many shillings in 4jC. ? In 8£. ? In 3£. 5 s ' 

9. How many minutes in 8 hours ? In 12 hours? 
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10. How many cents is ^ of. a dollar ? [s $^^ ? Is $J ? 

l3${? IS$J? I8$J? I8$t\? Is$|? l8$/ff-^ 
I8$t\? I8$f? IS*^-'* ^^H^ IS$i|? I8$|,' 

Is $if ? 

1 1 . How many pence in 3 s. 9 d. ? In 8 s. 6 d. ? 

12. How many cents in 2 s. ? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each ? 

14. How many cents are 18 d.? Are 2 s. 6 d.? Are 5 s. 3 d J 

15. What kind of a fraction is | ? Is 14| ? Is i of | ? If 

16. What mixed number is equal to ^j ? y ? 

17. How many 5ths in 8f ? In 4^ ? 

18. How many pounds in ^^£. ? In |§iS. ? 

19. How many pounds and shillings in IO/q^E. ? {-^^ 
18 1 8.) In 8yo^. ? 

20. How many shillings in \^ d. ? In V2* d. ? 

21. What fraction is equal to ^? ^^ ? ^u - 

22. What kind of a fraction is ,5 ? Is 14,3 ? 

23. What will be the cost of 3 books, at $,5 ajriece ? At 
$,25 ? 

24. What decimal fraction is equal to J ? f ? ^ ? 

25. Bought ,4 of a bushel of rye at one time ; at another, 
,26 ; and at another, ,35 ; how much did I buy in all ? 

26. How much is f of a shilling? f s. ? (^ s. is ^ oi 
12 d. = 2 d.) \ shilling? 

27. How much is ^ of ^ ? Is I of -J^ ? Is I- of y\ ? 

28. How much is 3 times ^ ? 3 times f ? 3 times |^ ? 

29. A man bought ^ of a barrel of flour for 3 dollars ; how 
much was it a barrel ? 

30. 3 is i of what number ? 

31. 5 is 1^ of what number ? 

32. 10 is ^ of what number ? 

33. 7 is J- of what number ? 

34. i of 6 is I" of what number ? 

35. "J of 12 is ^ of what number? 

36. f of 12 is ^ of what number? 

37. f of 12 is J of what number? 

38. If a man save j of a dollar a day, how many dollars wili 
tve save in 16 days i How many in 17 days ? la W da.^% I 
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39. In ^/ how many times 1 ? 

40. In y^ how many times 1 ? 

41. In ^ how many times 1 ? 

42. In V^ ^^^ many times 1 ? . 

43. William gave away 1 apple and ^, which was -}- of all 
he had; how many had he ? f is 3 times as much as ^; 
hence, if 1^ is ^ of a certain number, the number must be 3 
times 1^; thus 1^=1; then f X3 =| = 4^, Ans, 

44. 2^ is^ of what number ? (If 2j is \y f , or the num- 
ber, is 5 times as much ; that is, 5 times 2^ = ) 11 J^, Ans. 

45. if^ is 1^ of what number ? 

46. if is -J- of what number ? 

47. William gave $,25 for 2,4 yds. of ribbon ; how much 
was it a yard ? 

48. Divide 3,5 by ,7. A, 5. 

49. Divide 3,5 by ,07. A, 50. , 

50. Multiply 5 by ,7. A. 3,5. 

61. Multiply 50 by ,07. A. 3,5. 

52. How much will | of a peck of salt cost, at $1 a 
bushel ? 

53. How many drams is ■§■ of an ounce ? 

64. How much is -|- of a yard ? 

65. How much is |^ of a day ? 

56. How much is ^ of a minute? 

57. If you pay 6 cents a quart for ale, how much is that a 
gallon? 

58. If a man earn $3 a week, how much is that for each 
working day in a week ? 

i>9. If a man travel 6 miles in 2 hours, how far will he 
travel in 16 hours? 

60. What is the ratio of 2 to 6 ? Of 6 to 2 ? Of 9 to 6 ' 
Of 6 to 9? Of 10 to 100? 

61 If 20 bushels of apples cost $1 0, what will 5 bushels cost .' 

62. What is the ratio of 20 to 5 ? 

63. If 6 gallons of water fall into a cistern, containing 12 
pllons, in 1 hour, and 3 gallons leak out in an hour, how 
long will it take the cistern to be filled ? 

64. If 4 men, in one day, consume 3 loaves of bread, how 
many loaves will 12 men consume in 4 days? 

65. li 6 men, in 1^ days, reap 18 acres of grain, ho^ 
man/ acres will 12 men leap Vn 4 ^^^^> 
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66. What part of 1 month is 15 days? Is 1 day? Is 2 
days ? Is 3 days ? Is 5 days ? Is 10 days ? Is 20 days ? 

67. What is the interest of $20 for 4 months ? For 10 
months ? For 3 months ? For 1 year 4 months ? 

68. What is the amount of $40 for 2 mo. ? For 5 mo. ? 
For 10 mo. ? Fori yr. 8 mo. ? 

69. What is the interest of $60 for 15 days? For 10 
days? For 1 day? For 5 days? For 2 mo. 15 days? 
For 4 mo. 10 days ? For 1 yr. 8 mo. 15 days ? 

70. What must vou pay a broker, who eives you $20 m 
Boston bills, in exchange for Providence bills, at | per cent 
commission ? At I per cent. ? At 1 per cent. ? 

71. What is my demand for selling $600 worth of cotton, 
and guarantying the payment, at 5 per cent, commission? 
At 7 per cent, commission ? At 4 per cent. ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 

73. What is the amount of $200 for 1 yr. 8 mo. ? 

74. What, then, is the present worth of $220, due 1 yr. 8 
mo. hence? 

75. What is the present worth of $530, due 1 yr, hence ? 
What is the discount ? 

76. A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent. ; what price must 
he put on it? (,50X110 = $,55 Ans.) What price must 
he put on it to gain 4 per cent. ? 8 per cent. ? 20 per cent. ? 

77. William bought a sled for $3, and sold it so as to gain 
10 per cent. ; what did he get for it ? 

Exercises for the Slate, 

1. Bought 1 gafion of molasses for 62i cents, 1 quarter of 
flour for $l,12j, 3 lbs. of tea for «1,05, 3 yards of flannel for 
t,87j, and 1 skein of silk for 6i cents ; what was the amount ol 
the whole 1 ^. ^,73|. 

2. Bought 144 lbs. of raisins for $16 ; what was that a pound 1 

-^.$,1114-. 

3. What is the cast of 3600 yards of flannel, at $,12j a yard U 
450. At $,33i ?-1200. At$,20?-720. ./i. $2370. 

4. In 20,ibs. of silver, how many spoons, each weighing 5 oz. 
10 pwt. 1 j^. 43 spoons, and 3 oz. 10 pwt. rem. 

5. A bought 4 hogsheads of molasses for $84, sold 1 hogshead 
for $25, and the remainder at the rate of 4 cents a pint ; how 
much did he make on the whole 1 ^. $1,48. 

6.^ Bought a hogshead of sugar, weighing 12 cwt I <yc. 15 lb« 



id 
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anil .^Id at one time 2 cwt 2 qrs. 8 lbs., at anotlrer 5 c ^u 15 Ibf- 
and at another, 1 cwt. 3 qrs. ; how much remained unsold ? J 
3 cwt. 3 qrs. 20 lbs. 

7. Multiply f by |. A, f^. 

a Divide \ by |. ^. |. 

9. Multiply \ by f • A. |^. 

10. Divide i by f . j^. ^f =1^- 

IJ. Tliere are 4 pieces of cloth, one containing 8| yds. 
mother 1G| yds., another 12j yds., and another 7i yds. j ho 
many yards in the 4 pieces ? A. 44 yds. 3 qrs. 3i na. 

12. What is the difference between \ and ^. j^. -I". Be- 
tween J and J .'* j^. ^2' Between \ and yV -^ ^^^ l\* 

13. Reiluce y of a guinea to the fraction of a pound? A. 4. 

14. What is the value of ,003125£.'? A. 3 qrs. 

15. Huw much does ,025 make multiplied by ,325 H8125. 

ByjSrUM. By 3y-J^ ?-7G75. By276?-69. By25xoW^ 
-6250125. A. 7,6104875. 

16. A farmer sent a load of hay to market, which, with the 
'cart, weighed 29 cwt. 3 qrs. 16 lbs.; the weight of the cart was 

lOi cwt. ; what did the hay come to, at $15 a ton ' 

A. 814,3574-. 

17. A merchant bought sugar in a hogshead, both of which 
weighed 8 cwt. 15 lbs. ; the hogshead alone weighed 1 cwt. I qr., 
what was ihe cost of the sugar, at 1 1 J cents a pound 1 A. S'86,73|. 

The two preceding quesiions are proper examples in a rule 
usually termed Tart aiid Trett. 

18. Bought 50 yards of broadcloth for $160,50, but, not prov- 
ing so g:ood as I expected, I am willing to lose S'42 on the sale 
of it ; what must I demand per ell French 1 A. $3,555. 

19. What^ is my demand for selling 600 bales of cotton, at 
t40| a bale, at 2^ per cent commission 1-550125. For 4^ per 
cent ?-ll0025. For 7 per cent 1-171150. J^or 5| per cent.?- 
13141875. A. S4676,06i. 

20. What is the interest of $200,50 for 2 yrs. 6 mo. 1-30075. 
For 5 vr<. 3 mo. 15 davs?-6365a For 6^ mo.l-()5l6. For 1 
yr. 3 mo. 19 days 7-15G72. 4. $115,921. 

21. What is the difference between the compound and simple 
interest of S200 for 1 yr. 6 mo. '»-36. For 3 yr. 4 mo. ?-2967. 
For 2 vrs. 6 mo. 15 days?-1523. A. $4,85. 

22. What is the amount of $60 for 10 yrs. 3 mo. 19 daysl- 
9'7t)9. For 8 yr- 9 mo. 9 Hays ?-91.'^P. A. $188,68. 

23. Bo'ighi calico for 25 cents a yard ; how must I mark itsc 
as to gain 10 per cent, on each yard V275. 12 per cent. ?-28. 
l5per(enl.?-287. 20 per cem.?-30. A. $l,U2. 

24. What is the difference between the discount of $327,66, 
for 2 yrs, 3 mo. 20 days, anOi vYie mvete,^ o^ vVia same sum for 
'he same iimel A, ii^Sl, 
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25. Which is the most, "i^e compound interest of $520 for 5 
yrs., or the discount of the same sum for the same time ? 

A. Compound interest, by $55,877. 

26. If 300 men, in 6 months, perform a piece of work when 
the days are 12 hours long, how many men will do the saipe in 
4 monihs, when the days are only 8 hours long 1 A. 675 men. 

27. What is the difl'erence of lime between April 1st. 182G, 
and June 15ih. 1829 ?-3, 2, 14.^ Between March 19th, 1829, and 
August 20, 1826 ?-2, 6, 29. Between July 5, 1800, and February 
16, 1826 V25, 7, U. A. 31 yrs. 4 mo. 24 days. 

28. What is the interest of $120,00, from June 1, 1828, to 
June 16, 1829 ?-7537. From May 15, 1824, to August 29, 1830 ?^ 
45506. Frcm October 10, 1825, to November I, 18281-22ia 
A, «75,173+. 

IT LXXV. In computing Interest on Notes, 

Wlicn a settlement Is made withtn a short time f>om the date ot com 
menceinent of interest, it is generally the custom to proceed according to the 
fi|llowing 

Find the amount of the principal, from the time 
the interest commenced to the time of settlement, and 
likewise the amount of each payment, from the time 
it was paid to the time of settlement ; then deduct the 
amount of the several payments from the amount of 
the principal. 

Exercises for the Slate. 

1. For value received, I pi^mise to pay Rufus Stanly, or order, Three Hm* 
dred Dollars, with interest. April 1, 1825. 
9300. FiTiR Moult 

Oa this note were Jhe following endorsements:— 

Oct. 1, 1825, received $100 ) Time. 

April 16, 1826, " S 50 V 3. 2. 6, 1, 11, 15, 4. 
Dec. 1,1827, " «120S 
What was due April 1, 1828 ? ./ini. $00,73. 

CALCULATION. 

The first principal on interest from April 1, 1825 $300,01 

Interest to April 1,1828,(36 mo.) 54,0Q 

Amount uf principal $354,00 

First payment, Oct. 1, 1825 , $100,00 

111 teres i n) April], i«28, (30 nit»'> 15,00 

Second payment, April 16, 1826 50,0U 

Interest to April 1, 1828, (23t mo.) 5.87 

Third payment, Dec. 1, 1827 129.00 

Interesuo AprU 1, 1828, (4 310.) 2,40 

Amount of payments deducted $393,S7 

BeBuUM due. April l,18Qa ^'^^^ 
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9. For value fecelved, I promUw to pay Peter Trusty, ot order, fko 
dred Dollais, with interest, July 1, 1825. 
#500. Jakib CARaUBl. 

ENDORSEMENTS. 

July 16, 1826, received 9200 ) Tern 
Jan. 1, 1827, " f 40 V 3, 15, Si, J. 
March 16, 1827, " $230 > 6, 15, 1, 4. 

What remained due July 16, 18281 J^ns. $75,15. 

3. For value received, I promise to pay William Stiropson, or order, On 
Thousand Dollars, wi(h interest. Jan. 16, 1820. 

flOOO. FiTIR CARiruk 

ENDORSEMENTS. 

March 16, 1821, received $600 } Time. 
May 1,1822, «* 8120 > 3, 1,10, 
July 16,1822. " $180 ^ 8. 15, 6. 
What remained due Jan. 16, 1823 1 J9n$. $203,50. 

Massachusetts Rule. 

^^ Compute the interest on the principal sum to 
the first time when a payment was made, which, either 
alone, or together with the preceding payments (if 
any), exceeds the interest then due; add that interest 
to the principal, and from the sum subtract, the pay- 
ment, or the sum of the payments, made at that time, 
and the remainder will be a new principal, with which 
proceed as with the first principal, and so on, to the 
timje of settlement." 

1. For value received, I promise to pay Jason Park, or order. Six Hnndred 
Dollars, with interest. March 1, 1822. 
$600. Stiphsx Stzmsox 
ENDORSEJnSSNTS. 

May 1, 1823, received $200 

June 16, 1824, " $ 80 

Sept. 17, 1825, " $ 12 

Dec 19, 1825, " $ 15 

March 1,1826, " $100 

Oct 16,1827, ** $150 J 
What was there due August 31, 1828 1 Jlns. $194,41. 

The principal, $600, on interest from March 1, 1882 $600,00 

Interest to May 1,1823 (14 mo.) 48,00 

Amount $642,0$ 

Payment, May 1, 1823, a srim greater than the interest 900,00 

Due May 1, 1823, forming a new principal $442,0t 

Interest on $448, from May 1, 18^ to June 16, 1824, (13]^ mo.) 89,83 

Amount, carried forward $471,(9 



Time, 
1, 2, 1,1,15,1, 
8,15, 1,7, 
15, 10, 15. . 
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Amount, broaght forward ^71,83 

Payment, Jnne 16, 1834, a snm greater than the interest then due .... 80,00 

Due June 16, 1824, forming a new principal $391,83 

Interest on $391,83, from June 16, 1824, to March 1, 1826, (20^ 910 ). . . 40,16 

•431,99 

Payment, a sum less than the Interest then due 9 12 

Pa^Toent, a sum less than the interest then due • 15 

Payment, a sum greater than the interest then due 9100 

tm,* 

Dre March 1, 1826, forming a new principal $304,99 

Interest on 9304,99, from March 1, 1826, to Oct. 16, 1827, (19| mo.}. • • 2:),73 

Amount 9334,72 

Payment, Oct. 16, 1827, a sum greater than the interest then due 150,00 

Doe Oct 16, 1827, forming a new principal $184,72 

IntBMst on 9184,72, from Oct 16, 1827, to August 31, 1828, being the 
time of settlement, (10} mo.) 9,68 

Balance due Aug. 31, 1828 9104,4) 

8. For value received, I promise to pay Asher L. Smith, or order, Nin« 
Hundred Dollars, with interest June 16, 1820. 

9900. WlLUAM MORRM 

— ENDORSEMENTS. 

July 1, 1821, received 0150 ^ Tims. 
Sept 16, 1822, " 9 90 1, 15, 1, 
Dec. 10, 1824, " 9 10 I 2, 15, 2, 
June 1,1825, " 9 20 MI, 1.6, 
Aug. 16,1825, " 9200 15, 1,6. 
March 1, 1827, " 9300 J 
miat remained due Sept 1, 1828 1 Ans. 9483,07. 

Connecticut Rule. 

Established by the Supreme Court of the State of Connecticut in 1804. 

" Compute the interest to the time of the first pay- 
ment ; if that be one year or more from the time t}ie 
interest commenced, add it to the principal, and deduct 
the payment from the sum total. If there be after 
payments made, compute the interest on the balance 
due to the next payment, and then deduct the payment 
as above ; and, in like manner, from one payment to 
another, till all the payments are absorbed ; provided 
the time between one payment and another be one 
year or more. But if any payments be made before 
oae year's interest hath accrued, then compute the 

18* 
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interest on the principal sum due on the obligation, 
for one year, add it to the principal, and compute the 
interest on the sum paid, from the time it was paid up 
to the end of the year ; add it to the sum paid, and de- 
duct that sum from the principal and interest, added 
as above.* 

" If any payments be made of a less sum than the 
interest arisen at the time of such payment, no interest 
is to be computed, but only on the principal sum for 
any period." 

1. For valne received, I promise to pay Peter Trusty, or order, One TbOB 
cand Dollars, with interest Jane IG, ISQi. 
$1000. Jambs Patwbll 
ENDORSEMENTa 



July 1, 1825, received 9350 ^ 
Aug. 16, 1826, " $157 
Dec. 1, 1826, " $ 87 
Feb. " 16. 1828, " 8218 J 
What was uue August 26, 1828 ? j9iu. $178,82. 
f 1000,OC principal of the note. ^ 

62,50 interest to July 1, 1825. (12i months.) 

$1062,50 amount 
250,00 1st payment deducted. 



TYflM. 
1,15, 1,1, la. 
1, 8,15,8, 
6,10. 



$812,50 due Julv 1, 1825. 
54,84 interest to August 16, 1826, (13} moatbs.) 



$867,34 amount 
157,00 2d payment deducted 

$710,34 due August 16, 1836. 
42,62 interest for 1 year. 



$753,96 

amount of 3d payment to August 16, Iffi? (tb« end 
of the year), being 84 months. 



00,69 1 



$662,27 due August 16, 1837. 
19,86 interest to February 16, 18S8, (16 months.) 

$682,13 amount 
218,00 4th payment 

$464,13 due February 16, 1838. 
14,69 interest to August 26, 1828, (6^ months.) 

$478,82 due August 26, ?.838, the time of settlement 



* If a year does not extend beyond the time of payment ; but If It doe« 

then find the amountpf the principal, remaining unpaid, np to the time of 

settlement, likewise the amount of the payment or payments ftom the tiow 

sue/ were paid to the t\me of seU\e\neTvV.«xA ^jeiAasx>\h» turn of [' 

OBoonts from the amoimV of U» pt^nKXyoX. 
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3. For valne received, ( promise to pay John P. Smith, or order, Eight Uun 
dred and Seventy-five Duiiarii, with iuieresi. January 10, Icj^l. 
•675. Harry Tdomioh 
ENDORSEMENTS. 

Aug. 10. 18'^4, received ^2m \ TVam. 

Dec. 16, 1825, •• SlttKi I 3, 7. I, 4, 6, 1, 9h, 
March 1, 1820, " • 50 f 6, 15, 1, S. 
July 1, 1827, *" $150 J 
What was due September 1, 18281 ^ns. 8447. 



IT LiXXYI. Practice in Compound Numbers. 

Operations in compound numbers, as pounds, shillings, for instance, may 
be shortened by taking aliquot parts, as in Practice of Ftdcral Moruv, 
1 XXVllI. 

1. What is the cost of 28 bushels of salt, at 10 s. a bushel? 

In this example, 10 s. = |jC. ; then, } of 38 bushels is the cost in poundo, 
Chas, 38 -7-S = i4i:., Ans. 

2. What will 40 bushels of wheat cost, at 5 s. s=s ^£, a 
bushel? AtlOs.=-J-i2. .J> At4s. = J£. .^ At 1 s. = ^^ jB. .? 

I. Hence, when the price is an aliquot, or even, 
part of a pound, we divide the number of gallons, 
yards, &c., by this aliquot part, as in IT XXVIll. 

Exercises for the Slate. 

1., What will S&IO yds. of cloth cost, Ht 10s. = )£. a yardV 
432a At 6 s. 8 d. = j£. 1-2880. At 5 s. = \£, UilGO. Ai 
4 s.- i£. 7-1728. At 3 s. 4 d. = i£. 1-1440. At 2 s. 6 d. - 
JjE. 1-1080. At 1 s. 8 d. = ^^£. V720. At 1 s. 4 d. = t^jX. 1- 
57& Ai Is. 3 d. = yV^. 1-540. At 1 s. = ^^£, 1-432. Ai 
10 d. = aVff =■ A"-^- "^-SGO. At 8 d. = ^^£. 1-288. At 5 d. - 
A^^ISO. At 2J d. = ^^g£. 1-90. A. 16794£. 

JVMe.— The aliquot parts of a pound, in the foilowlRg examples, may be 
fiMUid in the fonner examples. 

3. What cost 20 gallons of brandy, at 6 s. 8 d. per gallon V 
6,13,4. 

3. What cost 8 yds. of broadcloth, at 10 s. per yard 1-4. 

4. What cost 25 bushels of rye, at 5 s. per bushel 1-6,5. 

5. What cost 30 bushels of oats, at 2 s. 6 d. per bushel 1-3,15 
ilM. 20£.13&4d. 
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IL Hence, when the price is Dot aa allqaot part 
»f ijS., we may first find what is t£>e greatest even 
part, and then take parts of this part, asd so <», for 
sereral times. 



% What will 20 ydy. of cloth cost, at 12 & 6 d. per TardVl:2,ia 
& What wilt 40 yards of cloth cost, at 15 s. per jard 1-30l 

9. What will 36 basheU of corn cost, at 7s. Cd. per bashd V 
13,10. 

10. What cost' 12 bbls. of ale, at 17 s. 6 d per bbl. VlO.ia 

^.e6£.10s. 

11. What will 5 cwt 3 qrs. 21 lbs. of so^^tr cost, at $3J60 oer 
ewtl 



3qn.s|cwt. 



I qr. s I of S qrs. ; 

141b«.s{ori qr.- 

71b«.sIofl41lM.; 



then,) 
then, I 
then, I 



5 

48,00 = cost of 5 
i,80=costof Sqis. 
2,40 = cost of 1 qr. 
1^90 = cost of 14 lbs. 
,60= cost of Tibs. 



^ns. #57,00=3 cost of 5 cwt. 3 qrs. SI IIm. 



12 At S2,50 per yard, what will 5 yds. 2 qrs, of broadcloth 
20it? 1375. What will 4 yds. 1 qr. cost 1-10625. Will 6 yds 
1 qrs. 1-16875. Ans. $41,25. 

13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per cwt t-2475. 

14. 3 cwt. 1 qr. 7 lbs., at $3,60 per cwt 1-11925. 

15. 4 yds. 2 qrs., at $2,10 per yd. 1-945. 

1& 4 gals. 2 qts., at $3,40 per gaL 1-1530. A. $61,425. 
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FELLOWSHIP. 

ir LXXVII. 1. Two boys, William and Thomas, 
cradine with marbles m company, gained 80 cents; William 
owned I of the maroles and Thomas i ; what was each one's 
part of the gain - 

2. James aiid Rufus, owning a sled in company, sold it for 
$3 more than it cost, that is, $3 gain ; Rufus owned | of it, 
and James i ; what was each one's share of the gain ? 



Q. What is the Ruli of Fillowssit 1 

A. When men are trading in company, -it ascertains 
me gain or loss to be shared by each. 

Q. What is called Stock, or Capital t 

A, The money advanced or put in. trade. 

Q. What is called Dividind 1 

A. Tl^e gain or loss to be shared by each. 



1. Three men, A, 6, and C, traded in company ; A put in 
1200, B $400, and C $G00; they gained $300: what was each 
man's share of the gain 1 

In this example, it Is evident, that B ought to have twice as roach of the 
gain as A, for his stoclc Is twice as inach, and C 3 times as much as A ; that 
is, each man's gain or loss ought to have the same relation to the whole gain 
or loss, as the money he put in has to the money they all put in. The same 
principle will apply in all cases in which a number is to be divided into parts, 
whicli shall have a given relation, or ratio, to each other, as the dividing a 
bankrupt's estate among his creditors, apportioning taxes, &c. 

Hence, from the foregoing example, we derive the following 
proportions : 
A's stock, $200 
B's stock, $400 

r 1200 : 400 
1200 : 600 



C's stock, S600 



$ $ $ $ 

1200 : 200 : : 300 : 50, A's gain. 

300 : 100, B's gain. 

300 : 150, C's gain. 



Wholestock,$1200 J 

By ratios. These are i^^, TjAPff? TA^J=i) h i 5 then, 
300 X i, that is, I of $300==$50, A's ; i of $300=^100, B's ; 
and l of S300=$150, C's gain. 

Or, by analysis. If S1200 stock gain $300, then $1 stock 



will gain Wjiy of $300 
icn i of S200, A's slock,— ^w, ** „ ^«*„ . , „, ^^^^t ^ » »*^ 
^$100, B's gain; and i of$600,C'ssU>ckv»\V^,C.'^%?^. 



gain xisis of $300,=T5g^=si. Now. if SI .pain $} 
then i of $200, A's stock,s$50, A's gain : k of $400, B's stock, 
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Thi» 'ast method wilT jsmnllT te ibaad the shortest, and best adapted to 

buMii*^>.> a>{wc.:.ly wiien uieit-e >r* several statements, in which all the 
fifat lertu:! :in: Oiike, :uitl ix*l 3tiK tJkirl Go^ are alike. 

Pnoop. It is plain, thaL if :J:* work be right, the amount of 
the shares qC the zaia or loss nasi be equals to the whole gain 
or lo^s; :i»a5, in J-ie lost exxzrrlf, A*:» -s fSO+B's S100-fC*s 



Q. What, then, is tike Rtnjt ? 

A. As ike wiiOLe stock : to eacn man's stock : 
the whole gala : to eack man's gain. 



SL Three merchants^ A, B and C. sained, by trading in com- 
pany, $-JUO ; A's stock was 51j0, B i> rSO, and C's S400 j what 
wa3 the g?.in on SI, ani wha: was each man's share of the gain 1 
A, The «?a[n on SI is «i ; th^n, \ of SIjO=$37,50, A's; \qI 
ri50=-S»>-^,50, B's; and i ot"S4C'0=$ 1 00, C's. 

3. A, B and C, freig^hceti a snip wi:a 270 ions; A shipped on 
board 90 ton?;, B 72, andC lU^i; in a scorm, the seamen were 
obliged to throw 90 tons overboard; what was the loss on 1 
tfftk'i and how many tons i\d each lose 1 JL The loss on 1 ton 
^1 of a ton; A's,32; Bs,24; C*s, :«. 

4. A and B trade in company, with a joint capital of $600: 
A T)til In S3i>0^0, and B S^9,50, and, by trading, ihey gained 
H^iO: what is the gain on SI, and what is each person's share 
if the gain 1 Am. \ ; A*s, S70,10 ; B\ $49,90. 

5. A ship, valoed at $25200, was lost at sea, of which | be- 
on^ed to A, i to B, and the remainder to C: what is the loss 
«fl $n and how macb will each man snsiain, supposing $18000 

if her to be insured 1 Jbis. \ ; A's» S^OO ; B's, $:i600, and 
C's, $1200. 

Perform the following examples, in the same manner, by 
finding how much it is for $1, or unity. 

6. A detachment, consisting of 5 comranies, was sent into a 
garrison, in which the duty required 2& men a day: the first 
company conHstcd of 162 men ; the second, 153; the 3d, 144; 
the fourth, 117; and the fifth, 108; how many men must each 
conipany furnish, in proportion to the whole number of men ? 
A. The proportion for 1 man is | ; then, k of 162=54, first 
company ; the second, 51 : the third, 48; the fourth, 39 ; and the 
fiAh, 36 men. 

7. Two men, A and B, traded in company, with a joint capi- 
ta] of $1000: they gained $400, of which A took $300. and B 
the remBinder . what was eac\\ ^ersoiv's stock? Ans. $l gain 
equites 2^ stock : A*s, $150; B's,%^^. 
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8. Divide S1000 between 4 persons, so that their shares may 
be to each other as I, 2, 3, 4. A. SlOO, $200, S300, S400. 

9. A bankrupt is indebted to A S350, to B $1000, lo C S1200, 
to D S420, to E S85» lo F 6;40, and to G $20; his whole estate 
Is worth no more than $1557,50 : what will be each creditor's 
pan of the property 1 

In adjusting claims of this nature, it is the general practice 
lo lind liow much the debtor pays on $1, which is, in this case, 
Si. A. A, $175; B, $500; C, $600; D, $"210; E, $42,50; F, 
$20; G, $10. 

10. A wealthy merchant, at his. death, left an estate of 
$30000, to be divided among his 5 children in such a manner 
that their shares shall be to each other as their ages, vi'hicb 
are 7, 10, 12, 15, 16 years ; what was the share of each 1 

Ans, 83500, S;5000, 86000, 87500, 88000. 

11. A and B invest tqual sums in irnvie, and clear $220, of 
which A is to have 8 shares, because ne spent all his time in 
managing the concerns, and B, only 3 sharps: what is each 
man's gain 1 and how much is A allowed for his trouble 1 Atia, 
$160 ; A's share, $100 for his trouble; $60, B's share. 

12. U a town raise a tax of 81920, and all the property in 

town be valued at 864000, what will that be on 81 1 and what 

will be. A's tax, whose property is valued at 81200'} Ans, 8,03 

on a dollar ; A's tax, 836. 

In assessing taxes, we must first make on inventory of all the propeity« 
twth reHl ttnd pon-ional, of the whole town, anil also of each individual who 
Is to he taxed : and. hs the whole nnnitier of polls are rated at so much eacli, 
the tax on all the |)olb iiiui^t first be tttken ont from the whole tax, and the 
remainder is lo l)e asses.sed on the property. Then, to find how much any 
Individual must he xnxeA for his pn>|)crty, we need only find how much the 
remainder of the whole t:ix is on 81, and multiply his inventory by it. 

Ifote — In some states, uixes are assessed only on the real and personal 
estate of the inhal)itants, no poll taxes being allowed. 

13. A certain town is taxed 82140; the whole property of 
the town is valued at 850000; there are 200 polls, which are 
taxed 8,70 each ; A's property is valued at 81400, and he pay* 

for 2 polls : 

• Polls. t cts. Foils 

C's, at 1200, pays for 2 ; H's, at 825,50, pays for 3 ; 
D's, '• 12C5, '* ** 1; I's, "800,40, ** "2; 
E's, "2125, " "3; J's, "375,25, " "1; 
F's, " 3621, " "2; K's, " 265,30, " '' 2. 
What will he the lax on 81 1 and what will be A*s lax 1 
200 polls X 8,70 s= 8140, amount of the poll taxes; and 82140 
— 8140 a= 82000, which is 'to be assessed on the property 
8500000 : 82000 : : 81 : 8,04, tax on 81. Then, to find A's tax, 
his inventory being 81400, we proceed thus : — 
81400 X 8,04 » 856 
a polls at 8,70 «» 8 ,1,40. 

857,40, A.^ ^\io\^ \ML, All*. 
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What will be C»s lax 1-4940. What D*s VSISO. WhatPsl- 
8710. What Fs 1-14624. What H's 1-3512. What Fsl- 
334160. What J's 1-1571. What Kit 1-12012. 

Ans, $430,298 



COMPOUND FJEL.IX)WSHIP. 

IT LiXXVIII. 1. Two men hired a pasture for $9; A 
put in 2 oxen for 6 months, and B 3 oxen for 5 months ; what 
ought each to pay for the pasture 1 

2 oxen for 6 months is the same as (2 X 6 =) 12 oxen for 1 
month ; and 3 oxen for 5 months is the same as (3x6 =) 15 
oxen fur 1 month. 

The shares of A and B are the same as if A had put in 13 
oxen, and B 15, for 1 month each ; hence the relation of 12 to 
15 is the same as in Simple Fellowship, thus, 

?vt"'}U27: 12 :: 9 : $4;A's. 
jx&«iD>2^ : 15 :: 9 : «5, B's. 

27) 



Q. How, then, does Compound differ from Simple Fellowship 1 

•^. Compound regards time, Simple does not 

Q. From the preceding example, what appears to be the 

A. Multiply each man's stock by the time it is con- 
tinued in trade. 

Then, As the sum of the products : each man's 
piroduct : : the whole gain or loss : each man's gain 
or loss. 

More Eocercises for the Slate. 

2. Three merchants, A, B, and C, enter into partnership ; A 
puts in $60 for 4 mo., B S50 for 10 mo., and C $80 for 12 mo.; 
but by misfortune they lose $50: how much loss must eacV 
nrian sustain 1 ( A*s, $7,058-|-. 

Ans, } B's, S14,705-[-. 
( C's, $28,2354-. 

3. Three butchers hire a pasture for $48 ; A puts in 80 sheep 
for 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 ma ; 
what share of the rent must each man pay 1 f A's, $19,20. 

Ans. <B's, $ 7,2a 
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4. Two merchants entered into partnership for 16 mo. ; A at 
first put in stock to the amount of $600, and at the end o^ s 
months, put in $100 more; B put in at first $750, and, at the 
ezpiiaiion of 6 months, look out $250; with this stock they 
gained $386: what was each man's parti - . 5 A's, $200,797, 

•^'"- JB's, $135,202 

5. On the first of January, A began trade with $760, and, oo 
tlie first of February following, he took in B with $540 ; on the 
first of June following, he took in C with $800 ; at the end of 
the year, they found they had gained $872 ; what was each 
mail's share of the gain ? 

Ans. A's share, $384,929 ; B's, $250,71 ; C's, $236,38. 



MENSURATION. 

iriiXXIX< SaUARE MEASURE. 
Q. i^lHiat are your idetui of a Square 1 

A. It is anything whicii is as 
long jis it is wide. 

Q. (Vhat kind of a figure does this on the 
il(ht4.«pear to bel 

A A square figure. 

A, Because the side AB is as 
loD^ as the side BC. 

Q How many sides has this figure, and what is their length t 
Q flow inany equal comers has it 1 

A. Four. 

Q. What are these coiners generally called 1 

A. Angles. 

Q. How, then, wbuld you describe a Square figure T 

A. It has four equal sides, and four equal angles. 

Q. Jn the alrave figure, if each side be 1 foot in length, what ought t it 
*^ callMl 1 

A. 1 square foot. 
19 
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Q. ir th« sides of a sqnare be each 1 yard la 
length, as In the figure on the right, what ought It 
10 be called 1 

A. 1 square yard. 

Q. In this squnre, ( fwrceive there are several 
smaller squares contained in the Itirger. If you 
eount all the smaller squares, alluwin;; each one 
to be 1 foot, how many square feet or square yards 
will they make I 

q. VVhyl 

A, Because there are 9 small squares, each contain 
ing 1 sq. ft., which make 9 sq. ft., i. e. 1 sq. yd. 

Q. How many square feet, then, make 1 square yard ? 

A. 9. 

Q. If we multiply 3 feet (the length of 1 side) by the width, 3 feet, mak- 
iBf 9, the same result is pnHluced as before. What, then, will multiplying 
die length of any square by the bieau^, or ihe length into itself, give 1 

ii. The square feet^ square inches, &c., contained in 
the figure. 

Q How many square inches in a figure 2 inches long and S inclMS 
wldel 

A, 2x2r»4. 

Q. How many In a figure 4 Inches long and 4 Inches wide i 12 Inchee 
square, that is, 12 inches long, and 12 inches wide? 8 inches square 1 9 
Inehes square ? 20 inches square ? 30 hiches square 1 

Q. How many square feet in a figure I foot, or 12 inches, square 1 

A. 1 square foot. 

Q. How many square inches in 1 square foot ? and why t 

A. 144 sq. in. ; because 12 in. X 12 in. = 144. 

Q. How many square feet in 1 square yard 1 and why 1 

A, 9 sq. ft. ; because 3 ft. x3 ft.r=9. 

Q. How many square yards in 1 square rod \ and why 1 

A, 30} sq. yds. ; because 5^ yds. x 5|- yds. ss 
30}: 

Q. How many square feet in 1 square rod 1 and why 1 

A, 272} sq. ft. ; because 16 J ft. (the number of 
feet in 1 rod in length) x 16^ ft. =272}. 

Q. This figure on the right A B 

ti called a Parallelogram : 
what, then, are your ideas of a 
Parallelogram t 

A» That it is a 
figure which is longer 
than it is \^ide 
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Q. We see by this figure, thnt there are two kinds of PnraUelograms, viz, 
ABCD and ABCF. By ins{H;ciin{; tlie^e they will be fuuud tu be equal: 
how, then, may a Pamllelugrain be deliiiedl 

A. It is a figure which has its opposite sides of equal 
length, and its opposite angles equal. 

Q. If this fi^rtire had been square, and euch side 3 feet in length, it is 
plain that it would have contained 4 square I'cet; but, allowing the longest 
side to be '2 I'cel, nnd the sliortest side only 1 rcH)t, it wilt, of cour:»e, coutaia 
but i as many square feet : how many, tiien, does it contain ? 

A. 2 ft. (length) X 1 ft. (breadth) = 2 sq. ft. 

Q. If a fi«>[ure 1 inch in breadth and 1 inch in length contiuns 1 square 
Incli, how many square inches will. a figure 1 inch wide and 2 inclies long 
contain 1 .'Unches long? 4 inches long / 8 inches long ? 12 inches longi 
80 inches lonu ? 

(^. if u li<rure 1 foot wide and 1 font Inn); contains! squnre foot, how 
mnoy squiire tect will a fijrure I foot wide and 3 feet long contain 1 3 feet long 1 
4 feet long ] 8 feel long ! 10 ti'et lori<.' ? 

Q. IJow, then, do you proceed to lind the square feet, inches, &c., of a 
«quare or paratlelogruui ? ^ 

A, Multiply the length by the breadth. 

1. How many square feet in a room 10 feet long and 2 
feet wide ? (10 X 2 =20 sq. fi., Ans,) In a room 8 feel wide 
and 12 feet long? 20 feet long? 

2. l^ow many square roils in a piece of land 4 rods wide 
and 8 rods long? 10 rods long? 11 rods long? 12 rods 
long ? 10 rods long and 4 rods wide ? \ 



Q. When a piece of land, in any shape, conAvins 40 square rods, what li 
tt called ? 

A. 1 rood. 

3. How many square rods in a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide ? 

Q. When a piece of laud, in any shape, contains IGO square rods, what 
U It called ? 

A. 1 acre. 



4. How many square rods in a piece of land 20 rods Ion 
and 2 rods wide ? How many such pieces will make an acre 
or 160 square rods? 

5. How wide must a piece of land be, which is 80 rods long, 
to make an acre ? 40 rods long ? 20 rods long ? 

6. How many square feet ot boards are contained in the 
floor of a room 10 feet .^^quare ? 20 feet sqtiare ? 10 feet 
wide and 20 feet long ? 20 feet wide and 30 ieet long ? 



sao 
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7. How many square yards in a figure 3 feet long and 3 
feet wide? 6 feet square? 10 feet long and 9 feet widef 
6 feet long and 2 feet wide ? (2 X 6sl2-r-9sl^ yds., Asu.) 
In a figure 10 feet long and 4 wide ? A. 4| yds. 

8. How many square yards in 9 square feet? In 108 ? In 
72? In 99? In 27? In 80? In 37 ? 




5 miles square. 



Q. How, then, most square feet, square inches, Jcc., be divided 1 

A, Square inches by square inches, square feet by 
square feet, &c. 

Q. We are now prepared to answer 5 square miles. 

that interesting question which occurs \ 
In Geography, viz., the difference l)e- 
tween miles square and square miles. 
The figures on the rigtit are introduced 
for «he purpose of its illustration. Ex- 
amine them attentively ; then tell me, 
for instance. What is the difference 
between 5 square miles and 5 miles 
square? 

A, 5 square miles means 
5 miles in length and only 
1 in breadth ; but 5 miles 
square means 5 miles in 
length and 5 miles in breadth, 
making 5 times as many 
miles as only 1 in breadth; 
that is, 25 square miles. 

From these illustrations we derive the following general 

Cj. How do yoa proceed to find the contents of a Square w Pai 'Jlel*- 
graml 

A. Multiply the length by the breadth. 

Exercises for the Slate. 

1. In a room 16 feet long and 11 feet wide, how many square 
feet 1 A. 176. 

2. How many acres in a piece of land 560 rods long and 33 
rods wide 1 560 x 32 « 112 square acres, Afis. 

The pupil must recollect that square inches must be divided 
by square inched), square yards by square yards, &c. 

3. How many acres \n a v'^^^^ Q^ laud 370 rods wide and 426 
iods long 1 A. 985 acres, ^0 iod&. 
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4. How many rods long must a piece of land be, which is 8C 
rods wide, to make 1 acre 1-2. I;iow many rods wide to make 
4 acres 1-S. How many rods wide to make 200 acres 1-400. 
J. 410 rods. 

5. How many square feet of boards are contained in the flooi 
of a room 40 fu 6 in. long and 10 ft. 3 in. wide 1 (Reduce the 
inches to the decimal of a foot.) J. 415,125 ft.»415i feet 

6. How many acres are contained in the road from Boston to 
Providence, allowing the distance to be 40 miles, and the ave- 
rage width of the road 4 rods'? jS. 320 acres. 

7. How many square feet are contained in a board 12 inches 
ong and 1*2 inches wide 1-1. 12 inches wide and 24 inches 

long t-2. 3 feet long ?-3. 20 feel long 1-20. jl, 26 feet. 

8. How many square feet in a board 1 A. 6 in. wide and 18 
ft. 9 'in. Jong 1 Ji. 28,125 ll.==28j feet. 

9. How many yards of carpeting, that is H yd. wide, will 
cover a floor 21 ft. 3 in. long and 13 ft. 6 in. wide ? 

Jl, 25| yards. 

10. How many feet of boards will it take to cover the walls 
of a house 30 ft. 6 in. wide, 40 ft. 9 in. long, and 20 ft. hi^h 1 
and what will they come to, at $10 per 1000 feet J. 2850 feet, 
cost $28}. 

11. How many shingles will it take to cover the roof of a 
ba»*n 40 feet long, allowing the length of the rafters to be 16 
ft. 6 in., and 6 shingles to cover 1 square foot 1 what will they 
cost, at $1 ,25 per 1000 ? J. 7920 shingles ; cost $9,90. 

12. What will a lot of land, 300 rods wide and 600 rods lony, 
eome to, at $15 an acrel jS. $16875. / 

13. What will a lot of land, 1 mile square, come to, at $20,75 
per acre? A. $13280. 



11 L.XXX. SOLID, OR CUBIC MEASURE 

f. When a block is 1 inch long, 1 inch thick, and 1 inch wide, how muaj 
inches Is It said to contain 1 

A. 1 solid or cubic inch. 

Q. How many solid feet does a block, that is 1 foot long, 1 foot thick, anil 
1 foot wide, contain 1 

A. 1 solid or cubic foot. 

Q. If a block 1 foot thick, 1 foot wide, and 1 foot long, contains 1 solid 
(bot, hnw many Holid feet dues such a block that is 2 feet lone contain? 3 
feet longi 5 feet long 1 10 feet long 1 20 feel long 1 30 feetlong 1 

Q. flow many solid feet does a block 2 feet long, 2 feet thick, and 1 fool 
wide contain 1 2 feet wide ? 3 feet wide 1 

Q. How many solid inches does a block 3 inches long, 2 inches wide, 
and 1 inch thick, contain 1 2 inches thick 1 i Lachea thlcat IQ t**' 
tbJekt 

IQ* 
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^ Unxr, then, wnnid ynn proceed, to find how many solid feet, inchM 
fcc, are contained In a sohd body 1 

A, Multiply the length, breadth and depth together 

1 How many solid feet in a block 4 feet thick, 2 feet 
wide, and 5 feet long? Ans. 4 X 2 x 5 = 40 solid feet. 

2. How many solid or cubic feet in a block 12 inches longi 
12 inches wide, and 12 inches thick ? A. 1 solid foot. 



Q. When a .oad of wood contains 128 solid feet what is it called 1 

A, 1 cord. 

3. How many solid feet in a *pile of wood 8 feet , long, 4 
feet wide, and 4 feet^ high ? A. 128, = 1 cord. How many 
cords of wood in a 'pile 8 feet long, 4 feet wide, and 8 feet 
high ? A 2^d solid feet, ss 2 cords. 



Q. Tn cnmmnn lanpia^e, we say of a load of wood brought to market, If 
It is 8 feel long, 4 feei high, and 4 feet wide, that it is a cord, or it contains 8 
feetofwoml But lhi<i would nmice 128 solid feet; what, then, is to be 
nndersUM)d liy Kayiiiu of such a load of wood, that it contains 8 feetof woodi 
or, in coiiiiiiun language, *' there is 8 feel of It ?" 

A As 16 solid feet, in any form, are -j- of 128 feet, 
that *3, 6 ^f a coid, it was found convenient, in reckon- 
ing, to call every 16 solid feet 1 cord foot ; then 8 such 
cord feet will make 128 solid feet, or 1 cord, for 8 
times 16 are 128. 

Q. How, then, would yon bring solid feet into cord feet? 

A, Divide by 16 

4. How many cord feet in a pile of wood 8 feet long, 2 
feet high, and 1 foot wide ? How many in a load 8 feet long, 
2 feet high, and 2 teet wide* 8 feet long, 4 feet wide,'and 2 
feet high ? 

5. If, in purchasing a load of wood, the seller should say 
that it contains 3 cord feet, how many solid feet must there 
be in the load ? How many solid feet to contain 4 cord feet? 
5 cord feet ? 6 cord feet ? 7 cord feet ? 8 cord feet? 9 cord 
fe«t? 

6. How many cord feet in a pile of wood 8 feet long, 1 toot 
wide, and 4 feel high .' 

In /lerfornilng this last exntt\vi\«, w^ tvwxXWv^'^ A feet Cthe height) by 1 foci 
*the width), iiiakiDg i; then, tkvi» \\>^' ft fe^t 'nVm* ^«l^^^^^^ tB»JKSM»,nsi.-ir VI 
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(cord feet), = 3 cord feet, Jina. But instead of multiplying 4he 4 by the 6 
feet In length, and dividing by 16, we may simply divide by 2, withoat mni- 
tlplying; for the divisor, 16, is 2 times as large as the multiplier, 8 ; conse- 
qaently, it will prodnce the same result aa before ; thus, 4X1 = 4-^8= S 
«ord feet Ant.^ as before. 



Q. When, then, a load of wood is 8 feet long, or contains two lengths, eaek 
4 feet (which is ihe usual length of wood pre|>ared for market), what easy 
Bethod is there of finding how many cord feet such a load contains 7 

A, Multiply the height and breadth together, and 
divide the product by 2. 

^. How much wood in a load 8 feet long, 3 feet high, ani 
I feet wide ? 3X2=:6H-2 = 3 cord feet, Ans, 

8. How many cord feet in a load of wood 2 feet high, 2 
feet wide, and of the usual length ? 3 feet hi^h and 2 feet 
wide ' 3 feet wide and 3 feet high ? 4 feet wide and 4 feet 
high ? 4 feet wide and 6 feet high ? How many cords in a 
load 4 feet high, 4 feet wide ? 

9. How wide must a load of wood be, which is 8 feet long 
and 1 foot high, to make 1 cord foot ? How wide to make % 
cord feet ? 3 cord feet ? 6 cord feet ? 10 cord feet ? 

10. What will a load of wood 8 feet long, 31 feet wide, and 
4 fer,t high, cost, at $1 per foot ? 

The foregoing remarks and illustrations may now be embraced 

in the following 

RCJLES. 

Q. How do yon find the contents of any solid or cubeT 

A. Multiply the length, breadth and depth together. 

Q. When the length of wood Is 8 feet, how can you find the number of 
flord feet it contains, without multiplying by 8 and dividing by 16 T 

A, Multiply the breadth and height together, and 
divide the product by 2 ; the quotient will be cord 
feet. 

Q. How do yon firing cord feet into cwds 1 

A, Divide by 8. 

A*ote.— If the wood is only 4 feet in length, proceed as last directed ; then, 
af 8 feet In length is 2 times as much wood as only 4 feet in length, hence i 
the result, found as abdva, will be the anawtr \m coid tft«l\ VgaX Vh ^n\^\i% 
8 twice, or once by 4. 
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Exercises for Hie Slate. 

1. Hew many solid feet in a load of wood 6 feet lon^, 4 feel 
wide, and 34 feet high 1 4 x 34=14-i-2=7 cord feet, jiiis, 

2. How many feet in a load of wood 5 II. ti in. high, 3 A.9 iiL 
wide, and of the usual length 7 

(Reduce the inches to the decimal of a foot) Jt, 1 0^^^^^ = 1 Oy*^ ft. 

Perforin this last example by reducing the Inches of a foot to a coiniuoD 
(hiction. I'his method, in most cases, will be found preferable : thus, takinf 
tbe last example : — 

5 ft. 6 in =5 J- a« V ; then, 3 ft. 9 in.=3j ft.= V X V= 
l|^~2= W=*Ox\, Jiiis^ as before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide, and 2 ft. 9 
in. thick, how many solid feel? Ji. Decimally, 75,yti875 feet=» 

75|i feet. By common fractions, V X ^^ X V =^2~ = 

"^1^ feet, Jins.f as before. 

4. If a load of wood is 8 feet long, and 3 feet wide, how high 
must it be to make 1 cord 7 

In this example, we know thnt the height ninltiplied by the width, and this 
product iliviilt'd by 3, must iiialce tf curd feel, that Is, 1 cord or load ; hence, 
I X 3 = 16 -f- 3 =^ S| feet height. jIm, 

5. If a load of wood is 5| feet high, and 8 feet long, how wide 
most it be to make 2 cord.s ? 

8 cords — 16 cord feet ; then, 16XS = 3S-r5|=:6 feet wide, JIns. 

6. If a load of wood is 5i feet high, and 8 feet long, how wide 
must ii be K) make 3 cords 1-9. 4 cords 1-12. 8 curds 1-24. ji, 
45 feet. 

7. How many solid feet of limber in a stick 8 feet long, 10 
inches thick, and (i inch«K wide ?-3i. 10 feel long, 12 inches 
thick, and 1 ft, 3 in. wide?-12j. 20 ft. (i in. long, 24 inches 

wide, and I ft. 9 in. thick 1-71 f . ^. 87y^5 feet. 

8. In a pile of wood 10 feet wide, 3 fu 3 in. hi*^h, and J mile 
long, how many cord feei, and how many cords ? 

Ji. 10?25 cord feet=1340| cords. 

9. How many tons of limber in 2 slicks, each 30 feel long, 
80 inches wide, and 12 inches thick ? ^. 100 feet -f- 50=2 tons. 

10. How many bricks 8 inches long, 4Juches wide, and 2j 
inches thick, will build a wall in front of a garden, which is to 
be 240 feet long, 6 feet high, and 1 foot 6 inches wide ? 

Ji, 51840 bricks. 
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DUODECIMALS. 

IT XiKXXI* Q. From what Is the word duoduimalt deriv^jd 1 

A. Krom the Latin word duodecwi^ signifying twelve, 

Q. In c(\Mitii()n deciiiiuts, we nre Hcrustonied (o su|>|Mise any wnoie thing. 
M a ffMit, ro\^n>(iinre, to be diviileil into ten equal |Ktri» ; boi how is a fool 
divided in dufkleciniaU ? and whut are the parijt called 1 

A. Into Wei ve equal parts, called inches or primes; 
and each oK tht^e parts into twelve other equal parts, 
called Seconal; also each second into tweice equal 
parts, called ihirdsy and each third into twelve equal 
parts, called founhs^ and so on to any extent whatever. 

Q. What, then, are (hfodecinials ? 

A, Fractions of a\foot. 

Q. What fraction of a foof^s one inch 1 

A, ^^ foot. 

Q. Wlmt fraction of a foot is \8econd 1 

A. ,1, of tV = ih ft- 

Q. What fraction of a fotu is 1 thir^ 
A, f 2 of ^ cf T^^ == jj\-g 
Q. Wlmt fraction of a foot is 1 fourth 1 \ 

A. y*5 of T^ of iV of ^\ « 5^W^ ft. 

Q. Now, since 1'Jihs multiplied liy 12ths niXke 144ths, and -^^t main 
J^; also, I44il>5 uiultiplied by I2ths iiKtke 1728ihXand yyi-ff make'ri jj 
ft is plain that we may write the factions withonf'^^thcir Jennnnnators, by 
malcing sniiie ^lark to distinguish them. What marks^^re generally used for 
tols pur|K)se 1 \ 

A, 12ths, inches, or prinies, are disunguished by 
an accent, thus ; 8' signifies ^^, 8 inches, oi^8 primes; 
7"= y|j, or 7 seconds ; 6'" = yyVffi or 6 thirds, &c. 

Q. We have seen that ISlhs multiplied by ISths produce 144th«; what, 
Iben, is the product of 5' (Inches or primes) multiplied by 7 (inches^ 1 

A, 35", that is, 35 seconds, or ^^. 

Q. What is the product of 5'' (seconds) multiplied by T (inches) 1 \ 

A. 35'", that is, 35 thirds. \ 
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Q. Witat if the product of 5" (seconds) miiltiplied by 7" (seconds)) 

A. 35"', that is, 35 fourths. 

Q. How may the value of the product always be detennined 1 

A. By placing as many marks or accents at the right 
of the product as there are marks at the right of both 
mukiplier and multiplicand counted together. 

Q. What, then, would T"" (fifths) multiplied by 8""" (sixths) produce 1 

A. 56'""""", that is, 56 elevenths. 

Q. What would 7" (seconds) multiplied by 5'^' (thirds) produce 1 

A. 35""', that is, 35 fifths. 

q. What would 8" multiplied by 3" produce 1 

A, 24"" (fourths), 

Q. From the preceding, what appears to be the value of feet multiplied 
ky primes or inches 1 or what do feet multiplied by primes give 1 

A. Primes. 

Q. What do primes multiplied by primes give 1 

A, Seconds. 

« 

Q. What do primes multiplied by seconds give 1 

A, Thirds. 

Q. What do seconds multiplied by seconds givel 

A. Fourths. 

Q. What do seconds multiplied by thirds give 1 

A. Fifths. 

Q. 'What do thirds multiplied by thirds give 1 

A. Sixths. 

JVbte.— Tliis might be extended in the same manner to any indefinite lengdk 
The following table contains a few of these denominations. 

Repeat the 

TABJLE. 

12'"' (fourths) «.ke 1'" (third.) 

12'" (thirds) -dee 1" (second.) 

I^' (seconds) make l' (iuch OF prime.) 

1 2' (inches or primes) . . make I foot. 

Q How may duodecimals be added and subtracted 1 

A. In the same manner as compound numbers ; 12 
of a less denomination always making 1 of a greater, 
u ill the foregoing ta\>\e. 






DUODECIMALS. 



987 



MULTIPLICATION OF DUODECIMALS. 

Q. What are duodecimals used for 1 

A, For measuring anything respecting which length 

and breadth, also depth are considered. 

1. How m^ny square feet in a board 10 A. 8 in. long, and 1 

ft 5 in. broad 

We have seen 
mals ; we will no 

OPERATION. 

Length, 10 ft. 
Breadth, 1 



w such an example may be performed by common ded- 
rform it by duodecimals. 



4 
10 




6' 
8' 



8 



8 inches or priraes=yT5^ of a foot, 
and 5' (primes)=-A of a foot; 

6 4 ^r 

^seconds) =3' (inches) 

and 4" (seconds): we now write 

down 4" at the right of the 

. ^ inches, reserving the 3' to be 

Ans. 15 1' 4" " ' 

plying 10 feet by the 5', we s^ ^ ® ^Tlf ^f 5 or 50 (inches), and 
'ne 3' we reserved makes 53', ^4 feet and 5', which we place 
ander feet and inches in their proper places. Then, mulliply- 
»ng 10 ft. 8' by 1 ft. makes 10 ft. 9L which we write under the 4 
ft. 5'. We now proceed to addihese two products together, 
which, by carrying 12, after the manner of compound rules, 
make 15 ft. l'(inch) 4" (seconds), tti^Jlnswer, 

It will be found most convenient in practice t^begin by multiplying the mul- 
ttpUcand first by the feet, or highest denominauDn of the multiplier, then by 



then, j^^TS=^j-ri of a foot, 
thatis,4l)"(.s( 



ihe inches, &c., thus : 

OPERATION. 
10 ft. 8' 
1 5' 



10 

4 



8' 
5' 



4" 



16 V 4" 



1 X 8" = 8', and 1ft. X lift. = 10 ft. Then 5' X 8' 
=40" = 3' (to carry), andU" (to write down) ; 10 
X 5' =50' + 3' (to carry) =$3' = 4 ft. and 5', which 
we write down underneath tn^ 10 and 8'. Then, the 
sum of these two products, adifed together as bef(Mre, 
is 15 ft. 1' 4" Jlna., the same reiplt as the other. 

Abte.— Had we been required ^ multiply 15 ft. 1' 
A" by feet and inches again, we ^ould have pro- 
ceeded in the same manner, carryink"' (thirds) one 
place farther towards the right, anA/''' (fourths) 
another place still, and so on. \ 



From these examples we derive the followingi, 

RUJLE. 

^. How do yon multiply in duodecimals 1 



\ 



\ 



A, Begin with the highest denomination of the 
mxHtipYierf and the lowest Awiom\\».NAa\!L ^i ^^'^ 
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multiplicand, placing the first figure in each product 
one place farther towards the right than the former, 
recollecting to carry by 112, as in pompound rules. 

More Exercises for tite Slate, 

2. How many feel in a board 2 ft. 6' wide, and 12 ft. 3' Jongl 

3. In a load of wood 8 ft. 4' long, 2 ft. 6' high, and 3 ft.* 3* 
wide, how many solid feet 1 A. 67 ft. 8' 6". 

Kote. — Artificers cunipute their work by different measures. Oazing and 
mason'H flat work nre coiiiptiteU by the square tool; painting, pftving, plas 
tering, &c., Ity the square yard ; flooring, rnoting, tiling, &c.f by the square 
of KM) Teut ; brick work by tlie roil of Iti^ feet, whose square is 27S|; the 
eonienta of bnles, uise^, &c., by the ton oi 40 cubic feet ; and the tonnage ot 
•hips by the ion of 95 feet. 

4. What will be the expense of plastering the walls of a room 
6 ft. 6' hi^h, and each side IG ft. 3' long, at $,50 per sqaare 
yard? A. $30,(;94-f.. 

5. How many cubic feet in a block 4 ft. 3' wide, 4 ft. 6' long, 
and 3 ft. thick 1 A. 57 ft. 4' &', 

6. How much will a marble slab cost, that is 7 ft. 4'long,and 
I ft. 3' wide, at $1 per fool. $9,IG|. 

7. How many square feet in a board 17 ft. 7' long, 1 ft. 5* 
widel A. 2-1 ft. 10' 11". 

8. How many cubic feet of wood in a load 6 ft. 7' long, 3 ft. 
5' high, and 3 ft. 8' wide 1 A. 82 ft. 5' 8" 4'". 

9. A man built a house consisting of 3 stories; in the upper 
•tory there were 10 windows, each coniainingl2 panes of glass, 
each pane 14' long, 12' wide: the first and second stories con- 
tained 14 windows, each 15 panes, and each pane 16' long, 12' 
wide : how many square feet of glass were there in the whole 
house ? A, 700 sq. ft. 

10. What will the paving of a court-yard, which is 70 ft. 
long, and 56 ft. 4' wide, come to at $,20 per square ? 

A. t788,66|. 

11. How many solici feet are there in a stick of timber 70 ft. 
ong, 15' thick, and 18' wide ? A. 131 ft 3'. 



Questions on the foregoing. 



1. How many pence are there in 1 s. 6 d, ? How many 
cents? 

2. What will 4 yards of cloth cost, in cents, at Is. 6d, 
per yard > At 3 s. pe^ yard ? At 4 s, 6 d. ? At 6 s ? At 
9b ? AtlOs. 6d.> 
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3. If a man consume 1 lb. 9 oz. of bread in a week, honv 
OBUcb would he consume In 1 month? 

4. At 4 cents for 1 oz., what would 1 lb. cost? 

5. At 4 cents for 2 oz., what would 1 lb. cost ? 

6. At 4 cents for 8 oz., what would 2 lbs. cost? 

7. If a man spend $2k per day, how many days would ha 
, in spending $4} ? $61 ? $12^? $20 ? 

8. How many marbles, at 4 cents apiece, must be given for 
apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, must be given 
for 6 bbls. of cider, at $2 per bbl. ? For 8 bbls. ? For 12 
bbls. ? Fori 8 bbls,? ' 

10. What part of 1 month is 1 day ? 2 days ? 4 days ? 
5 days? 6 days? 7 days? todays? 20 days? 29 days? 

11. What is the interest of $1 for 12 mo. ? 10 mo. ? 9 
mo. ? 6 mo. ? 3 mo. ? 1 mo. ? 1^ days ? 

.12. What is the interest of $6 for 1 yr. 2 mo. ? 2 yrs. ? 
1 yr. 1 mo. ? 9 mo. ? 2 mo. ? 1 mo. ? 15 days ? 10 days ? 
% days ? 5 days ? 1 day ? 

13. What is the amount of $1 for 6 mo. ? 3 mo. ? 2 moJ 
1 mo. ? 15 days? 

14. Suppose I owe a man $115, payable in 2 yrs. 6 mo., 
without interest, and I wish to pay him n^v, how much 
ought I to pay him ? 

15. What is the discount of $115, for 2 yrs. 6 mo. ? 

16. William has i of an orange, and Thomas | ; what 
part of an orange do both own ? 

17. Harry had f of an orange, which he wished to divide 
equally between his two little sisters ; can you tell me wbal 
part ot an orange each one would receive ? 

18. Which is the most, ,5 of 20, or ,25 of 40 ? 

19. How many times can you draw J of a gallon of cidei 
from a barrel containing 30 gallons ? How many times i oi 
a gallon ? How many limes i of a gallon ? How many times 
4 of a gallon ? 

20. A man, failing in trade, is able to pay his creditors only 
$,33i on the dollar ; how much will he pay on $3 ? On $4 ' 
On $12 ? On $1 3 ? On $300 ? 

21. A man, failing in traile, was able to pay only $,16| on 
the dollar ; how much would he pay on a debt of $4 ? $6 ? 
tlO? $9? $20? $100? $600? 

22. Two men bought a barrel of flour for $^10; one gave 
$3, and the other $7 : what part of the whole did each i^l > 
What part oi the flour must each \ia.v« 

20 
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23. If 30 bushels of oats cost $10, what is that a busHel/ 
What will 5 bushels cost ? What will 20 bushels ? 

24. If 3 men mow a field in 8 days, how many men will 
mow the same in 2 days ? In 1 day ? In 4 days ? 

25. Two men, A and B, hired a pasture ; A paid $Z, and 
B $5 ; what fractional part of the whole did each pay ? The 
profits from the pasture were $16; what was each man'f 
share of the gain ? 

26. Three men. A, B, and C, are engaged in trade; A 
puts in $4, B $5, and C $6 ; they gained $60 : what is each 
one's siiare of the gain ? 

27 Two men, A and B, hired a pasture for $12; A put i. 
1 cow 4 months, and B 2 cows 3 months ; what ought eac*^ 
to pay ? 

28. A merchant, having purchased a piece of broadcloth 
for $2 per yard, wishes to make 20 per cent, on it ; what 
price must he ask for it ? 

29. William has j^ of a dollar, Thomas ^, and Harry ^ ; 
how many cents have they in all ? 

30. A merchant sold calico at $,22 per yard, and thereby 
gained 10 per cent. ; what did it cost him per yard? 

31. Harry, having f of an orange, gave J to Thomas, who 
gave i of his part to his little brother, and kept the remainder 
himself ; what part did he keep ? How much is ^ of f ? 
How much does j of J of f from ^ leave ? 

32. How much is IXfoff ?-l. How much is 1X| 
oil? 

33. What is the quotient of § divided by f ? 
84. How much does f exceed ,75 ? 

35. How much does f exceed ^ ? 

36. How many strokes does a regular c^^^k strike in 2 
hours ? 3 h. ? 4 h. ? 5 h. ? 6 h. ? 7 h. ? 8 h. ? 9 h. ? 10 
h. ? 11 h.? 12 h.? 24 h.? 

37. How many square feet in a board 12 inches wide, and 
48 inches long ? 36 in. long ? 72 in. long ? 

38. What part of an acre of land is there in your father's 
garden, allowing it to be 4 rods long and 2 rods wide ? 4 rods 
wide ? ' 

39. How many cord feet of wood are contained in a load 
3 ieet wide, 2 feet high, and of the usual length ? How many 

feet in a load 6 feet higcv and 3 feet wide ? 2 feet high and 6 
ieet wide ? 4 feet high aiv^ 1\ IttX V\^^> 
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40. How many solid feet in a block 12 inches long, 12 
Aches thick, and 12 inches wide ? 12 inches long, 12 inches 
wide, and 6 inches thick? 

41. How long will it take to count $1000, at the rate of 50 
a minute ? 

42. What is the difference between 4 square feet and 4 
feet square ? 10 miles square and 10 square miles? 3 rods 

quare and 3 square ro'is ? 

A parenthesis, enclosing S3veral numbers, signifies that these numbers ai* 
to be Uil<en together, or as one whole number ; but, when perlbrmlng sub- 
traction and Htldition with these and other numbers, they may be takea 
either as before, or one by one, thus : — 

(16 + 4) X 3 = 60, read l6-f-4 = 20 X 3 = 60. 

Or, (16 X 3) = 48. 4X3 = 12. Then, 48 -j- 13 = 60, the same as before. 

43. (9-^3)4-8 = how many ? A. 20. 

44. (9 — 3)--4 = how many ? A, 2. 

45. (15-f-5) X 4 = how many ? A. 80, or 60+20. 

46. ( 1 5—5) X 4 = how many ? A. 40, or 60—20 

47. (9-f3) ~3 = how many ? 4. 4, or 3+1. 

48. (9— 3')-^3 =r how many ? A. 2, or 3—1. 

49. (12— 8)-f-(3+l) = howmany?^. 1, or 3—2. 

A line, or vinculum, drawn over numbers, is sometimes 
used instead of a parenthesis. 



50. 4+8 X 12 = how many? A. 144, or 48+96. 



51. 2i:. 4 8. X 2 = how much ? A. £4. 8 s. 

52. (2 s. 6 d.) X 2 = how much ? 

53. (7 s. 6 d.) X 4 = how much ? 



54. 3X3x2X10 = how many ? 

55. How many minutes of motion make 2 degrees of 
motion ? How many seconds of motion make 3 minutes of 
motion ? 

56. How many degrees is the circumference of the earth ? 

57. The earth, you know, turns round once in every 24 
hours, or, in common language, the sun moves round the 
earth in that time ; in what lime, then, will the sun travel over 
15<> (de<rrees) ? and why ? A, 1 hour for 360^ — 24 h. = 15*'. 

58. In what time will he travel over l® (degree) of motion ? 

A. ^ oilh )ur, or ^j of 60 min., = 4 min. 
69. In what time vi'ill lie travel over 1' (minute of motion) ? 
A. ^^ of 1 min., or y^^ of 60 sec, = 4 seconds. 



Q. By the foregoing we* see that every degree of motion makesadlfTev 
•Bce in time of i minutes, and ©very Ui\iiVL\Aot uwtiCvwR. *. ^'Skwi^^a^ \ 
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wconds. Now, »ince longitude Is reckoned In defies, ronnJ the earth, can 
you lell nie hew to tidd the dUierence in lime between one place and another 
uCier knowing ihei/ diflbrence in lonRiinde } 

A, Multiply the difference of longitude in degrees 
and nninutes by 4 ; the product will be their difference 
in time, in minutes and seconds. 

60. What is the djfTerence in time between two places, 
whose difference in longilude is 2** 4'? ^4. 2o 4'X4=8 
minutes and 16 seconds, the difference in time. 

61. What is the difference in time between two places, 
whose difference in longitude is 5o 10'? A. 20 m. 40 sec 
What, when the difference of longitude is 8** .' -^ 32 ra. 
Is 10" ? A. 40 m. Is 15o ? A. 60 m. = 1 hour. Is IS*' 
15'? ^. 1 h. 1 m. 



Q. The sun travels from east to west : which place, then, will have tht 
earliest tinte 1 

A, The one most easterly. 

62. There are two places, the one situated in 10® E. lon-^ 
gitude, and the other in 4® £. longitude; what is the differ- 
ence in time between these two places? When it is 24 
minutes pa^t 6 o'clock in the former, what nour is it in the 
latter? A. 24 minutes, difference in time; then, 10° being 
the most easterly place, it is there 24 minutes earlier than at 
4°; that is, when it is 24 minutes past 6 at lO^itisonly 
6 at 4<». 

63. Boston is situated about 6** 40' E. longitude from the 
city of Washington; when it is 2 o'clock at Washington, 
what o'clock is it at Boston ? A. 26 m. 40 sec. jiast 2 o'clock. 

64. " 1 recollect of reading a story once of a gentleman 
going to a foreign country, who had a fancy to look at a 
Bright star every evening, at the same moment, with a cer- 
tain latiy whom, he left behind, and they agreed to look at it 
at 9 o'clock ;" but, it seems that, when the gentleman waa 
in a;, different longitude, the time would, of course, be differ- 
ent, as, lor instance, when he was in longitude differing 309 
W. from where the lady was, she most probably had retired to 
rest, and was, perhaps, asleej), while he was gazing at the 
star. Can you tell me what o'clock it was, theii, \\here she 
was? When he was 60« of W. longitude from her, what 

tour of tlie night was it aX \\ie ^VikC^ tjVvw^ vW WV\ \vi.^vv\ssd ' 
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Exercises for the Slate . 

1. Write down three millions, three hundred and three thou- 
sand, three hundred and tnree. 

2. What is the difference between 50 eagles and 4599 dimes 1 
A. 840,10. 

3. What number is that, which, being divided by 65, the 
qaoiient will be 421 A. 2730. 

4. A captain, 2 lieutenants, and 30 seamen, take a prize 
worth 4?7002, which they divide into 100 shares, of which the 
captain takes 12, the two lieutenants each 5, and the remainder 
is to be divided equally among the sailors; how much will each 
man receive 1 A, Captain's share, $840,24; each lieutenant's, 
$350,10, and each seaman's, $182,052. 

5. .Bring S400 into crowns, at Gs. 8d. each. A, 3G0 crowns. 
G. Washington was born A. D. 1732; how many years old 

would he have been, had he lived until the end of the veai 
1827 1 and how many seconds old. allowing the year to contain 
3G5i (laysl A. 95 years, 2997972000 seconds. 

7. The wheels of a cart are 5 feet in circumference, and that 
of a wheelbarrow 27 inches; how many more times will the 
latter turn round than the former, in going round the earth 1 
How rtiany more times in going through the earth, allowing 
the diameter to be k of the circumference 1 A. 32292^180 times 
round the earth, 107G4160 times through it. 

8. How many minutes is it from the commencement of the 
Christian era to the end of the year 1827 1 A. 9G0928920. 

9. Jacob, by contract, was to serve Laban for his two daugh- 
ters 14 years; when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes had 
he thea to serve 1 A. 141G350. 

10. Reduce -yf f to its lowest terms. A. ■^^. 

11. What is the value of f of a cwi. 1 A. l.qr. 20 lbs. 

12. What is the amount of ,5 ,05 ,005, ,555 ,187G5 and 8567? 

A, 8568,29765. 

13. Divide -A- by A. A. ^VlT- 

14 From 17y take ^ of f of 14 J. A. 12||. 

15. Reduce ^ns to a mixed number. A. 457?. 

16. What is the value of ,425 of a pound 1 A. 8 s. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to the decimal of a pound! 

A. ,72814 . 

18. From ,1 of a pound, take ,0678 of a pound. A. .0322. 

19. If yon give $60 for 25 yards of cloth, what will" 1 yard 
SCS1 1 A. $2,40. 

20. A merchant sold 8 bales of linen, 6 of which contained 
i5 pieces each, and in each piece vie.w. \^ -^^1^^%"^^ 'cJ^vx 

20* 
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bales contained 12 pieces each, and in each piece were 27 yards; 
what did the whole amount to, at $U per yard 1 A. $5310. 
JSiL A man, dying, leA $10024 to his wife and 2 sons, to be 

divided as follows: to his wife -f, to his eldest son f of the re- 
mainder, and to his youngest son the rest ; what is the share 
of each 1 A. $3759 to his wife, $2506 to his eldest son, $3759 
to his youngest. 

22. A farmer sold a grocer 20 bashels of rye, at $,75 per 
bushel ; 200 lbs. of cheese, at 10 cents per lb. ; in exchange foi 
which he received 20 gallons of molasses, at 22 cents per gal- 
.on, and the balance in money ; how much money did he re- 
ceive 1 A. $30,60. 

23. A ha^ 150 yards of linen, at 25 cents per yard, which he 
wishes to exchange with B for muslin at 50 cents per yard ; 
how much muslin must A receive 1 A, 75 yds. 

24. A gave B 500 yards of broadcloth, at $2,50 per yard, for 
600 umbrellas; what were the umbrellas apiece 1 A. $2,083-f-^ 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con- 
taining 3 bushels, at 40 cenls per. bushel-24 j 30 bushels of 
corn, at 90 cents per bushel-27 ; 500 lbs. of cheese, at 8 cents 
per pound-40; 200 lbs. of butter, at 17 cents per pound-34; 
75 bushels of turnips, at 19 cents per bushel-1425 ; 40 bushels 
of barley, at $U per bushel-50; 25 bushels of rye at 95 cents 
per bushel-2375 ; and, in exchange, the farmer has received 
2 bbls. of cider-brandy, at 42 cents per galIon-2646; 4 bbls. of 
flour, at S8| per barrel-35 ; 60 gallons of molasses, at 34 cents 
per gallon-2040; 40 gallons of wine, at 31.50 per gallon-60; 10 
lbs. of tea, at 73 cents per pound-730; $40 in cash ; and he 
agrees to take up what is still due him, in rice, at 7 cents per 
pound ; how many pounds of rice must the grocer give the iar- 

mer to balance the account 1 A. 340 lbs. 9 oz. 2f dr. 

26. What quantity of cider, at $1,20 per barrel, will buy 2 
barrels of rum, at $2 per gallon 1 A. 105 bbls. » 

27. A man exchanged 40 bushels of salt, at $1,50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel; how much was 
the balance in his favor 7 A. $10. 

28. A sold B 16 cwt. of sugar, at 8\ cents per pound-14784; 
20 bbls. of flour, at $1U per barrel-225; 17 chests of tea, 
each containing 8 cwt., at 53 cents per pound-807296; 30 
tierces of rice, at $36 per tierce-1080 ; for which B gave up A 
his note of $400, that had been on interest 6 yrs. 7 mo. 15 days 
559 ; in adcHiion to which B gave A 700 dozen of wax candles 
at $1,14 per dozen-798 ; and for the balance A consents to take 
B's note, payable in 24 years, without interest ; but B, unex- 
pectedly receiving some money, wishes to advance the cash 
instead of giving his note ; what sum of ready money ough 
B to pay A, discouming ai 5^ ^« <i«ftt. 1 A, $71S1,362-|- 
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29. A had 200 bbls. of flour, at tl0,50 per bbl., for which B 
;ave him tlOOO in money, and ihe rest in mciasses, at 20 cents 
per gallon; how many hogsheads of mola^Kes di'l he received 

il. 80 hhds. lOgais. 

30. A has linen cloth, worth S,20 per yard, bin, in barieriiie, 
he will receive S')30; B. has broadcloih, worth ;&4,G0 per yard, 
ready money : at what price uughi B to rate his broadcloth, to 
De in proportion with A's bariering price 1 

^/20 : S4,G0 : : $,30 : $6,90, Ans. 

Or, multiply t;K>by the ratio of <20 4o $4,6U, that ts. 23; thas. 23 X 30 s 
$6,00; for, 84,(10 tieing 23 times as iiiiich as 2(), It is plain that 23 tiiues $,30, 
A*s iKirteriDg price, will give B*s bartering price, Ans. $0,9U. 



31. A merchant, in bartering with a farmer for wood at 
per cord, rated his molasses at 25 dollars per hhd., which was 
worth no more than S20; what price ought the larmer to have 
asked for his wood to be equal to the merchant's bartering 
price I il. $0 25. 

The last ten examples are proper questions in a rule usually 
called Barter, 

32. What number is that, which, being multiplied by 15, will 

make f - A. |j\r. 

33. What number is that, which, being divided by 15, will 

make jA^ ? A. ^• 

34. What decimal is that, which, being multiplied by ,62&, 
will make ,251 A. ,4. 

35. At S,75 per bushel, how much rye can be bought for 
•150 1-200. For $600 l-bOO. For $75 1-100. il. 1 100 bushels 

36. (800 4- 12 + 88) -^(50-5) = how many 1 il. 20. 

37. (ft + W)-^ (3,55,-55) = how many 1 il. 21. 

38. Two persons depart from one place at the same time} 
the one travels 35, and the other 40 miles a day ; how far are 
they distant at the end of 10 days, if they both travel the same 
road 1 and how far, if they travel contrary directions 1 A. 50, 
and 750 miles. 

39. Two men, A and B, traded in company ; A put in S700 
for 8 months, and B $1280 for 10 months; they gained S50O: 
what was the share of each 1 A. A's share, $152,173 ; B's share^ 
•347,826-1-. 

40. How many cord feet of wood are contained in a load 8 feet 

long, 4 A. 6' wide, and 5 fl. 3' highl A. 11 jf ft. or 11 A. 9' 9". 

41. What is the difference in time between two places, whose 
difference of longitude h 40^^1-2,40. 50^1-3,20. 60° 1-4 
A. 10 h. 

42. What time is il in 15** W. longitude, when it is 6 oVlock 
in 15° E. longitude 1 A. 4 o'clock. 

43. II a cow yield 16 qtp. of milk in a day for 24.Q dv{^^^^4. 
SO qts. make I pound of bulicr ox 10 ^vm^ oV ^Vb^^^Vw^ 
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* 

much more profitable is the making of cheese than butter, the 
price of butler being 25 cts. per pound, and that of cheese 8| 
cts. per pound 1 A. SI 10,40. 

44. If a field will feed 10 cows four weeks, how long will it 
feed 40 cows 1 il. 1 week. 

45. A man bought a cask of wine, containing 126 gallons, 
for $315, and sold it at the rate of S2,75 per gallon ; how much 
was his whole gain ? how much per gallon 1 and how much 
per cent. 1 A. His whole gain, S3l,50 ; per gallon, $,25 ; thea 

^=01 percent.. 

46. The rent of a certain farm is $500 ; the tenant employs 3 
men ; to each he pays $IU a month for 8 monihs-184 ; also a 
boy by the year, who is to have 2 suits of clothes, each worth 
^,75-1750, besides his board, while attending school, 3 months, 
or 12 weeks of the year, which is worth 8,93 per week-1116; in 
the course of the year, the tenant loses 40 good merino sheep, 
valued at $5 per head-200; the skins brought him $1,12| 
apiece-45; ihe other experises of the year are calculated to 
average abo\it $,39 per day-14235 ; the sales of the farm are 
as follows, viz.:— 

1000 bushela of Potatoes, at •0.43 per bushel»— 490, 

150 Barley 4$0,99 14850, 

16 White Beans, S2,20 3590, 

300 Rye, $0,92 27«, 

4l8i Backwheat, 80.38 15903, 

<*UU •••■••• •••• v/AlS) ••••• •••• ■••••• ^^I«^^c5 •••••■•••••••• OO^ 

IQOOO pounds -...Cheese, •0,51 pound, 575, 

oiMi> ••• •••••■• outtcrf *■••••••• •••• yUf io« •••••••■•••• ••Riy 

1 bushel.... Clover, $0,25 quart, ...8, 

20 Turnips, $0,43 bushel, 860, 

70 Winter Apples, $0,48 3360, 

10 Flax Seed, 91,75 1750 

400 pounds. .. . Merino Wool $0,45 pound, 180, 

And 20 calves, at $4i per head-90 ; he carries 70 barrels of cider 
to the distillery, for one half of which he is to receive 1 <it. of 
cider-brandy for 4 qts. of cider; the rest brings him $1,13 per 
barrel-3955 ; how much cider-brandy will he receive 7 and 
how much will he clear, after deducting all the expenses of 
managing the farm, includin°: the rent and loss, from the total 
amount of sales 1 il. $1338,97; 1102* qts. cider-brandy. 

47. What difference is there between the compound interest 
of $UXXX) for 8 years, and the simple interest of the same sum 
for the .same time 1 A. $1 138,48. 

48. What is the difference between the compound interest of 
$500 for 4 years, and the discount of tRe same sum for the same 
time 7 A $34,463. 

49. What is the difference between the amount of $1800 at 
i^ompound interest, for 3 years, and the present worth ol the 

Mtne sum, for tKe same iVoic^ A.^^\%^<^^. 
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50. If 120 gallons of water, in one hour, fall into a cistern 
containing 600 gallons, and by one pipe in the cistern, 35 gal- 
lons run out, and, by another pipe, 65 gallons run out, in whfat 
time will the cistern be filled 1A,20 hours. 

51. A certain clerk, in a country store, purchased the whole 
stock in trade, the quantity and price being as follows : — 

INVENTORY. 

3bbl8. of Sagar, each 118 lbs., at $0,06^ per lb., 22125 

4 canisters of Tea, 5,00 per canister, SO 

10 bagft of Coffee, each 20 lbs 0,35 per lb 70 

10 bbls. of Pork, each 200 lbs 0,08 160 

13 bbls. of Beef, each 200 lbs 0,07 182 

40 Hams, 36 lbs. each, 0,13 18720 

90O lbs. Tallow, 0.10 20 

2hhds.ofRam 0,26 pergallou,.. 3276 

1 hhd. of Molasses, 0,24 1512 

1 bbl. of Brandy, lacking 5 gals. .. 1,12 2938 

2 bbls. of Brandy, 1,16 7308 

1 pipe ofWine, lacking 15 gals... 0,85 0435 

2 do. do 1,00 252 

4bbls.ofGin, 0,60 7560 

i bbl. of Vinegar, 0,25 5906 

40 empty Barrels, 0,75 apiece 30 

63 empty Hogsheads, 1,12 7056 

2 pieces of Calico, 14 yds. each,. . 0,22 per yard, . . • 616 

1 piece ofSUk, 28 0,89 ..' 2492 

I do. Cotton, llj 0,14 161 

1 do. Cotton Plaid, 12 0,19 228 

1 do. Linen,10 0,46 460 

1 do. Broadcloth, 27 1,19 3213 

1 do.blue do. 15 3,75 5625 

1 do. mixed do. 10 1,10 11 

1 do. SaUn, 53 0,87J 46375 

1 do. Vesting, 4 patterns, . . . 0,80 per pattern, . 320 

4Hats, 2,17 apiece,. »... 868 

. 6 pair of Shoes, 1,80 a pair, 1080 

1 dozen pair of Children's Shoe^ 0,22 264 

14Whip8 .•. 1,14 apiece, 1596 

MHoes 0,83 1162 

12Axes, 1,17 1404 

« 15 Axe-helves, 0,07 105 

27 wooden Pails, 0,23 621 

45 do. Tubs, 0,46 2070 

lOKettles, 2.95 2950 

2 dozen of Knives, 0,17 408 

1 bladder of Snuff. 4 lbs 0,36 perlb 144 

2 Self-sharpening Ploughs, 3,50 each, 7 

4Rakes, 0,22 88 

2 Hymn-Books, 0,38 apiece 76 

4 Perry's Spelling-Books, 0,18 72 

2 Dwight's Geographies, 0,16 33 

1 Morse's Geography, 1,20 120 

2GreatCoats, 2,00 4 

IVest, 0,50 50 

> Amount of stock, $1671+. . 

By agreement, 15 per cent was to be dedvicled <t<ivsv ^\Mt 
amount of stock. For the above goo^s^vYi^OiBi^V^^ '^■^^'^^ 
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follows : his services for the two last years, at S26 per month : 
turned in a note on Tames Spencer, of 500 dollars, with 5 years! 
compound inierest au- on ii-Ge)9ll2; and, for ihe balance, he 
was to give his noie, payable in G years from the date of the 
transa'-'i^ii, without inierest: now, the question is, what stub 
of ieady money will discharge said notel A. $93,557. 

After the clerk had purchased the above stock, and settled 
for the same, he commenced business for himself. The rem 
of his store costs him 429 a year; his clerk-hire, S27,814 pre- 
cisely; in addiiion to which is the interest of his capital, $1420,35 
(that is, the interest of the amount of stock, after the 15 per cent 
is deducted, S85*22l). He uejct considered what price he must 
put on each article, to make a certain per cent. He recollected 
that the goods were already rated in the inventory at 15 per 
cent, more than their actual cost. Now, said he, if I can make 
5 per cent, in advance on their present valuation, clear of all 
expenses,! shall be satisfied. The question, then, is, at what 
price he must mark each article, commencing with the first on 
the inventory, so as to clear the 5 per cent. 

The pnrtll w\\\ find, by calcnlation, that the expenses amntint to 10 per 
cent on the nctual cast of all the articles ; this, Hdded to the 5 per cent., 
make^t 15 |icr cent, advance ; that is, ench article must be ni>irke«] 1.5 percent, 
higher thrtn Its present vahmtlon in the inventory. The answer to each fol- 
Imvs In the sjinie order as the articles stand in the al)ove Inventory, com- 
mencing with the 3 bbls. of sugar, and finding the selling price of each per 
lb., &.C 

J^oie. — In marking goods, it is customary to neglect the mills, if under 5^ 
If exactly 5, add ^ oi^ a cent, and if over 5, add 1 cent to the cents. 



8n{!ar, at 7 per lb.. 

Tea Slfi per can. 

Coffee, 40 per lb.. 

A OiRf •••• ■••••«!•••■ •••• 

0CvI«« •••••••••o***B •••• 

XI H IT1S« •••••••ld««tt« ■••• 

Tallow U\ 

Rum 30 pel gal. 

Alolasses 38 

Brandy 120 

Brandy 133 

Wine 08 

Wine, 115 

Gin fiO 

Vinegar, 20 

Bh rrels, 86 each. 

Hhds 129 



Ca lico, 2.5 per yd. 

Silk 102 

Cc»tton, 10 

Cotton Plaid, 22 

Linen .53 

nroadclol!! , . 1 37 

nine do. ..431 

Mixed do...I2ni 

Stitin, « lOl........ 

Vestings, 92 patt. 

Hats, 240Je-xh. 

Shoes. 207 a pair. 

c^fl OGSf ■•■•••• ^O ••• • •••• 

Whips, 13f each. 

Hoes, 0.5 

Axes 134i 

Ajce-helves,. . .8 



Pails 2Reach. 

Tubs ,53 

Kettles 330 

Knives, 10^ 

Snuff, 41 per lb 

Ploughs,. . . . 402^ each. 

Hymn-Books, 44 • 

SpeUins-B....21 

Geopniphies, 18........ 

Geo{;ni phy. . 138 

Great-Coats, %)0 < 

Vest, 57i 

AnM. #48,81^ 



52. Bought 42 gallons of rum, for $37,80; how mnch water 
must be mixed with it, that it may be afforded for $80 per gal- 
lon? 

t,80 : «37,80 : : 1 gal. : 47J galls. ; then, 47J = ^ + 5J galls., .9na. 

Kl A thief, having 30 miles the start of an officer, makes ofl 
at the rate of 8 miles an Vvo\xt\ vVv^ oft\cer presses on after him 
Mt the rate of 10 miles an \iout *. \iovj xoMOa^ ^Qfc^\xft. ^galvsi wvvfe.* 
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rhief in one hour! how long before he will overtake the thief 1 
A, 2 miles; 15 hours. 

54. A person, looking at his waich, was asked what o'clock 
it was; he replied it was between 4 and 5; but. a more pariica- 
lar answer being requesied, he said ihe hour and minuie hands 
were then -exacily together.. Whai was the lime 1 See the Key, 

55. At 12 o'clock the hour and minui*? hands ol'a clock are 
exactly together; when will they be together again 1 

Ans. 1 h. 5 m. 27^^ sec. 

56. If 10 men can perform a piece of work in 25 days, how 
many men will accomplish another piece of work, four times 
as large, in a fifth pan of the time 1 A. 200. 

57. A can do a piece of work in 8 days, and B in 12; in 
what time would both finish it Uy working together 1 

Days. Day. Work. Worlft \ 

,o ' 1 •• 1 • \ U+TV-lfVThen,/y:l::l:4|,il. 
12 : 1 ; : 1 : yt ) 

58. What number is that, from which if you take f , the re- 
mainder will be :J .^ f + I- = |i, Ans, 

59. What number is that, from which if you lake f > the re- 
mainder will be ^ .'' Ana, f . 

60. What number is that, from which if you take J of f of 2|, 
the remainder will be f ^ Ans. y^ = ly*^. 

61. What number is that, which, being divided by f , the 
quotient will be f ^ A, ^y. 

62. What number is that, which, being multiplied by |, the 
product will be 3| } A. 3^|. 

63. What number is that, from which if you take | of itself, 
the remainder will be 121 

1, or ^^ -s^j = ^j remainder. Then, the remainder 12, being 4 X 19 

ss 48 times greater than the remainder \, the number itself will be 48 time* 
greater than 1. A. 48. 

64. What number is that, to which if you add | of |- of itself, 
the sifm will be 39 ? 

\ of f ='^3^, and the numl>cr itself \% ; then, ^S.^.^^ = || . 

If to the whole number ^ of | of it be added, the sum VviU be -^4 ^ con 
sequently 39 is -2-^ of the numtier. JIns. 30. 

65. What nurtiber is that, to which if you add \ of itself, the 
sum will be 181 A. 12. 

&j. A owns i of a vessel, B f . C 4"^ ^^^ ^ ^^c remainder; 
D*s pan is $100: can you tell me how many dollars is each 
man's part, and what part of the vessel D ownsl 

Ans. A'sparl, $100; B%<^Z^\ Q,\ ^^^i^/a\\^\2?^^'M^^a'\ 
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67. There is a beam, y^ of which is in the ground, -fig in the 
water, and the rest, being 3 feet, out of water ; how long is the 
beam 1 A. 16 feet. 

68. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fled ; how many were in this army 1 
how many killed 1 how many taken captives 1 

^-|-^ = ^, of the whole army; then, asj^ more makes 
H) or the whole army, rs == ^^0 ; and if i^ be 1000, how 
much is If, or the whole 1 Ans. 2400, the whole army; 800 
killed, 600 captives. 

69. Suppose that there is a mast erected, so that ^ of its 
length stands in the ground, 12 feet in the water, and f of its 
length in the air, or above water; I demand the whole length. 

Reducing the fractions to the least common denominator, 
^^®^ A + H = H 5 therefore 12 feet = ^V- ^- 216 feet. 

70. In an orchard of fruit trees, | of them bear apples, \ pears, 
^ plums, 40 of them peaches, and 10 cherries ; how many trees 
does the orchard contain 1 ^^ »40-f 10. Ant. 600. 

71. A man spent one third of his life in England, one fourth 
in Scotland, and the remainder, which was 20 years, in the 
United States ; to what age did he live 1 il. 48 years. 

72. The number of scholars in a certain school is as follows 
I of the pupils study geography, i grammar, i arithmetic, and 
10 learn to read; what number is pursuing each branch of 
study 1 -A. 30 in geography, 80 in grammar, 120 in arithmetic, 
and 10 learn to read. 

73. The double and the half of a certain number, increased 
by 7J more, make 100 ; what is that number 1 A. 37. 

,74. A man, having purchased a drove of cattle, was driving 
Ihera to market, when he was met by a gentleman, who in- 
quired of him where he was going with his 100 head of cattle ? 
Sir, said he, I have not near 100, but if I had as many more as 
I now have, | as many more, and 7 cattle and i, I should have 
a hundred. How many had he 1 A. 37. 

75. Five-eighths of a certain number exceed | of the same 
number by 36 : what is that number 1 

"§■ — 1=^5 hence 36 is ^% of the number sought A. 160. 

76. What number is that, which, being increased by i> ip 
and i of itself, the sum will be 131 1 Atis. 73tVt- 

The eleven foregoing questions are usually performed by a 
rule called fb«<um, but this method of solving them by frac- 
tions is preferable. 
• 77. A hare starts up VI lods \ie,to\t ^ VixxxiVtx ^ ^lA-s.^xsAs^vw w 
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at the rate of 10 miles an hour; now, if the hunier does not 
change his place, how far will the hare get from the hunter in 
15 seconds 1 A, 52 rods. 

78. If a dog, by running 16 miles in an hour, gain on a here 
6 miles every hour, how long will it take him to overtake her, 
provided she ha.s 52 rods the start 1 A, 97| seconds. 

79. A hare starts 12 rods before a greyhound, but is not per- 
eived by him till she has been up 45 seconds ; she scuds ,away 

at the rate of 10 miles an hour, and the dog aHer her at the 
rate of 16 miles an hour ; what space will the dog run before 
he overtakes the hare 1 ^ 138 rods, 3 yards, 2 feet. 

80. A gentleman has an annuity of S2000 per annum ; I wish 
to know how much he may spend daily, that, at the year's end, 
he may lay up 90 guineas, and give 20 cents per day to the poor 
of his own neighborhood 1 A, ^,128. 

81. What is the interest of $600 for 120 days ?-12. For a 
days ?-20. For 10 years, 10 mo. and 16 days ?-391. For 5 
years, 5 mo. and 5 days 1-19550. For 6 years, 6 mo. and 6 
days 'i-23460. For 4 years, 4 mo. and 4 days 1-15640. 

A, Total, $989,70. 

82. What is the present worth of $3000, due 2j veers hence, 
discounting at 6 per cent, per annum 1 A, S2608,u95-f-. 

83. Suppose A owes B $1000, payable as follows ; $200 in 4 
mo. ; $400 in 8 mo., and the rest m 12 mo. ; what is the equated 

time for paying the whole? A. 83^ months. 

84. How many bricks, 8 inches long, 4 inches wide, aud 2| 
inches thick, will it take to build a house 84 feet long, 40 feet 
wide, 20 feet high, and the walls to be 1 foot thick 1 

The pupil will perceive that he must deduct the width of the 
wall, that is, 1 foot, from the length of each side, because the 
Inner sides are 1 foot less in length than the outer sides. 

A, 105408 brieks. 
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^ ALLIGATION. 

^ IrfXXXTT. Alligation is the method of mixing several 
limples of different qualities, so that the compound, or com- 
position, may be of a mean or middle quality. 

When the quantities and prices of the several things or 
simjilcs are given, to find the mean price or mixture com- 
pounded of them, the process is called 

ALLIGATION MEDIAL. 

1. A farmer mixed topether 2 bushels of rye, worth 50 cents a bushel, 4 
dushels of corn, worth (H) cents a bushel, nnd 4 bushels of oats, worth 30 
cents H bushel : what is a bushel of this mixture worth 7 

In this eXHUi{>le. it is plain, that, if the cost of the whole be divided by the 
whole number of bushels, the quotient will be the price of one bushel oiftha 
mixture. 

2 bushels at $.50 cost $1,00 

4 8.00.... $2,40 

4 $,30... .$1.20 

— $4,60 -f- 10 =. 46 cts., Ans. 

10 $4,60 

Rule. Divide the whole cost by the whole number oi 
oushels, &c. ; the quotient will be the mean price or cost of 
the mixture 

2. A grocer mixed 10 cwt. of sugar at $1Q per cwt., 4 cwt. at S4 per cwt., 
and 8 cwt. at $7^ per cwt. : what is 1 cwt. of this mixture worth 7 and what 
Is 5 cwt. worth 1 ./}. 1 cwt. is worth $8, and 5 cwt. is worth $40. 

3. A coui|K)sttion wns made of 5 lbs. of tea, at $1^ {ler lb., 9 lbs. at $1,80 
per lb., and 17 lbs. at $1^ per lb.: what is a pound of it worth 1 

./f.$l,54frj7|y-|-. 

4. If 20 bushels of wheat, at $1,35 per bushel, be mixed with 15 bushels ert 
rye, at 85 cents i)er bushel, what will a bushel of this mixture be worth ? 

./I.$l,135y7^4-. 

5. If 4 lbs. of {^Id, of 23 carats fine, be melted with 2 lbs. 17 carats &o» 
what will be the fineness of this mixture 1 A. 21 carats. 



ALLIGATION ALTERNATE. 

^XiXXXllI. The process of finding the proportional 
quantity of each simple, from having the mean price or rat^ 
mid the mean prices or rateis of the several simples given, la 
ca/ied Alligation AlierxioXt\ toivsfe(\\3ftiv\\^,\l\sdie reverse oi 
Alligaiion Medial^ and may \» i^io\^^ Vj '\V 
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1. A farmer has oats, wortb tS cents a bushel, which he wishes t<> mix 
nrith com, wor:b 50 cents per bushel, so that the mixture may be worth 30 
vents per bushei ; what proportions or quantities of each must he Utke 1 

In this example, It is plain, that, if the price of the corn had lieen ')5 cents, 
that is, had it exceeded the price of the mixture (30 cents), just sis much at 
It falls short, he must have taken equal quantities of each sort ; but, 8inc« 
the dill'erence between the price of the corn and the mixture price is 4 times 
as much as the difference lietween the price of the oats and the mixture 
iNrice, consequently, 4 times as much oats as corn must be taken, that is, 4 
to 1, or 4 bushels of oats to 1 of corn. But since we determine the pro|)or- 
tion by the dilferences, hence these dilierences will represent the same 
proportion. 

These are SO and 5, that is, S20 bushels of oats to 5 of com, which are the 
quantities or pro|)ortions required, ^n detemiining these differences, it wil 
08 found convenient to write them dviwn in the following manner : 



OPERATION. 
Cts. Bushels 



3° I UtZlfl \ Ans. 

M_l *• f.l- Al-- F^ . Ifl 1 



^t will l)e recollected, that the diHTerence be- 
tween 50 and 30 is 20, that is. 20 bushels of 
oat!4, which must, of course, stand at the right 
of the 25, the price of the oats, or, in other 
words, opposite the price that is connected Oi 
linked' with the 50 ; likewise t^e difference lietween 25 and 30 = 5, that Is, 5 
Imshels of corn, opposite the 50 (the price of the^orn). 

The answer, then, is 20 bushels of oats to 5 bushels of corn, or in that pro- 
portion. 

By this mode of operation, it will be perceived thnt there is precisely as 
much gained by one quantity as there is lost by another, and, tliercfore, the 
piin or loss on the whole is equal. 

The same will be true of any two ingredients mixed together in the same 
way. In like manner the proportional quantities of any number of simples 
may be determined ; for, if a less be linked with a greater than the mean 
price, there will be an equal balance of loss and gain between every two^ 
consequently an equal balance on the whole. 

It is obvious, that tilts principle of o|)emtion will allow a great variety of 
tnswers; for, having found orfle answer, we may find as many more as we 
please, by only multiplying or dividing each of the quantities found by 2, or 3, 
or 4, tic. : for. If 2 quantities of 2 simples make a balance of loss and gain, as 
It res{)ects the mean price, so will also the double or treble, the |, or | part, 
or any other ratio of these quantities, and so on to any extent whatever. 

Proof. We will now ascertain the correctness of the foregoing opeiatlOB 
by the last rule, thus : 

20 bushels of oats, at 25 cents per bushel, = $5,00 
5 com, at 50 =$2,50 

25 25 ) 7,50 ( 30 

75 

Ans. 30 cents, the price of the mixture. 



Hence we derive the following 

RULE. 

Reduce the seveiral prices to the same denomination. 

Connect, by a line, each price that is less than the mean 
i-ate, with one or more that is greater, and each price greate 
than the mean rate with one or more that is less. 

Place the difference bet,ween the mean rate and that of eacb 
of the simples opposite the price with which they are coi^ 
Qected. 
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Then, if only one difference stands against any pnce, it ex- 
presses the r;^antity of that price; but it there be severad, their 
sum will express tne quantity. 

3. A merchant has several sorts of tea, some at 10 s., some at U s. some 
at 13 s., and some at S4 s. per lb. ; what proportions of each most be takes 
to make a composition worth Ifis. per lb. 1 



12^ 



s. 

10- 

11- 

13- 

14- 



Ibs. 
21 



OPERATIONS. 

8. 



om 



_1 > Am, 12 

L2^ 




lbs. 
-2+1=31 
-1 =1 
-1+2=3 
-2 =2 



Am 



3. How much wine, at 5 s. per gallon, and 3 s. per gallon, must be mixed 
together, that the compound may be worth 4 s. per gallon ? 

.^. An equal quantity of each sort 

4. How much com, at 43 cents, 60 cents, 67 cents, and 78 cents, per bushel; 
must be mixed together, that the compound may be worth 64 cenis pel 
bushel. Jl- 14 bushels at 48 cents, 3 bushels at 60 cents, 4 bushels at 67 
cents, and 32 bushels at 78 cents. 

5. A grocer would mix different quantities of sugar; viz., one at 30, one at 
23, and one at 36 cents per lb. ; what quantity of each sort must be taken to 
make a mixture worth 23 cents per lb. 1 

A. 5 at 30 cents, 3 at 33 cents, and 3 at 36 cents. 

6. A jeweller wishes to procure gold of 30 carats fine, from gold of 16, 19, 
31, and 34 carats fine ; what quantity of each must he take ? 

j9. 4 at 16, 1 at 19, 1 at 31, and 4 at 34. 

VVe have seen that we can take 3 times, 4 times, |, ^, or any proportion of 

each quantity, to form a mixture. Hence, when the quantity of one shnple 

is given, to find the proportional quantities of any compound whatever, aAeT 

having found the proportional quantities by the last rule, we have the followtng 

RULE. 

As the PROPORTIONAL QUANTrrT of that price whose quan- 
tity is given : is to each proportional quantity : : so is the 
GIVEN quantity : to the quantities or proportions of the 
compound required. 

7. A grocer wishes to mix 1 gallon of brandy, worth 15 s. per gallon, with 
rum worth 8 s., so that the mixture may be worth 10 s. per gallon ; how much 
<iini must be taken 1 

By the last rule, the differences are 5 to 3 ; that Is, the proportions are 8 of 
brandy to 5 of rum ; hence he must take 3^ gallons of mm for every g&Iloa 
of brandy. A. 3i gallons. 

8. A person wishes to mix 10 bushels of wheat, at 70 cents per bashcA, 
with rye at 48 cents, corn at 36 cents, and barley at 30 cents per bushel, so 
that a bushel of this mixture may be worth 38 cents ; what quantity of each 
must be taken 1 

We find by the last rule, that the proportions are 8, 8, 10, and 32. 
Then, as 8 : 3 : : 10 : 3^ bushels of rye. ) 

8 : 10 : : 10 : 13i bushels of com. yJins, 
8 : 33 : : 10 : 40 bushels of barley. ) 

9. How much water must be mixed with 100 gallons of mm, worth 90 
^nts per gallon, to reduce it to 75 cents per gallon ? Q. 80 gallons. 

10. A grocer mixes teas at $1,30, 81, and 60 cents, with 30 lbs, at 40 cenH 
mr lb. ; how much of each «on m\i«XYie UiVwe U\ tc\«^ke the composition worth 
90 cents per lb. ? .^. 80 at %\^, iO «.\ %V ^sidi'V^ ^^-^ ^^"^ 
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11. A grocor has currants at 4 cents, 6 cents, 9 cents, and 11 cents per lb.; 
•end he wishes to make a mixture of 340 lbs., worth 8 cents per lb. ; how 
many carrants of each kind mast he take 1— In this example, we can find 
ttie propordonal quantities by Unking, as before ; then it is plain that their 
sum will be m the same proportion to any part of their sum, as the whole 
compound is to any part of tne compound, which exactly accords with th« 
principle of FellowslUp. 

Hence we have the following 

%> • 
RULE. 

As the sum of the proportional quantities found by 
linking, as before : is to each proportional quantity : : so 
is the WHOLE QUANTITY or compound required : to the re* 

QUIRED QUANTITY of each. 

We will now apply this rule in performing the last question. 

ri0:3::240:72ibs.,at 4cts.1 
10:l::240:24lbs.,at 6cts. 1 ^ 
Thpn 1 10:2::240;48lbs.,at 9cts. f S 
^^^^' llO:4::240:96lbs.,atllcts.J 

10 

13. A grocer having sugars at 8 cents, 13 cents, and 16 cents pet pound, 
wishes to make a composition of 120 lbs., worth 13 cents per pound, without 
gain or loss ; what quantity of each must be taken 7 

^. 30 lbs. at 8, 30 lbs. at 12, and 60 lbs. at 16. 

13. IJk)w much water, at per gallon, must bo mixed with wine, at 80 cents 
per gallon, so as to fill a vessel of 90 gallons, which maybe ofifered atSO centa 

per gallon 1 A. 56^ gallons of wine, and 33^ gallons of water. 

H. How much gold, of 15, 17, 18, and 22 carats fine, must be mixed to- 
gether, to form a composition of 40 ounces of 20 carats fine 1 

A. 5 oz. of 15, of 17, of 18, and 25 oz. of 23. 



INVOLUTION. 

V IiXXXIV. Q. How much does 2, multiplied into itself, or oy 3. 
maket 

Q. How much does 2, multiplied into itself, or by 3, and that product by 
8, make 1 

Q. When a number is multiplied in*o itself once or more. In this manMr 
what is the process called 1 

A. Involution, or the Raising of Powers. 

Q. What Is the numlier, before it is muidpUed Into Itself, called t 

A. The lirst power, or root 
Q. What are the several products called 1 
A, Powers. 

Q. In multiplying 6 by 6, that Is, 6 Into itself, making 36,. w« ue 6 twice 
what, then, is 36 called 1 

A The second power, or square of 6. 
Q What is the second power, or iqaaie of 81 1C1 IS t 
A 64, 100. 144. 
31 « 
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Q. Tn multlplytTig 3 by 3, nmHing 0, ami the 9 also by 3, maidng S7, w* 
the 3 three tinier ; what, then, is the 27 called ? 



A, The third power, or cube of 3. 

Q. What Is the third power of 2? 3? 4 ? 

A. 8. 27. 64. 

Q. What is the figure, or nnmber, called, which denotes the power, as 3d 
power, 2d power, &c. 1 

A, The index, or e^p#ient 

Q. When it is required, for Instance, to find the third power of 3, what li 
the index, and what is the |)ower 1 

^ 3 is the index, 27 the power. 

Q. This index is sometimes written over the number to be multiplied, 
thas, 3*; what, then, is the power denoted by ST ^ 

-4.2X2X2X2= 16. ^ 

Q. When a figure has a small one at the right of it, thus, 6 , what does U 
aoeanl 

A, The fifth power of 6, or that 6 must be raised to the 5tb 
power. 

1. How much is IS*, or the square of IS ? A. 144. 
8. How much is 4 , or the square of 4 1 A. 16. 

3. How uiuch is 10^ or the square of 10? A. 100. 

4. How much is 4^ or the cube of 4 ? Jt. 64. 

5. How much b l**, or the 4th power oC 11 A. 1. 

6. Wnat is the biquadnite, or 4th power, of 3 ? A, 81. 

7. What is the square of -j ? ^ ? A. -J-. -J. 

8. What is the cube o( ^ ? ^? \ ? A. ^. ^j. -g*^. 

9. \^'hBX is the square ot ,5 1 . 1,2? A. ,25. 1.44. 

10. l^^voive 2 to the 2d power ; 2 to the 3d power, jf. 4, 8. 

11. Involve -j- to the 2d power ; -j^^ to the 2d power. A. ^f. f^§ 

12. Involve 4 ^^ ^^^ ^ power. A. 44r=4-« 

13. Involve # to the 2d power. A. i-. 

14. What is -J- , or the sqiuure of 4 ? A. 4-. « 
tS. What is the value of ^-^^ ? -^^ ^ . 

15. What is the value of J* ? -a. ■^, 

Exercises for tlu Slate. 

L What is the square of goO ? A 810000. 
S. What is the cube of 211 ? A. 9393931. 

3. What is the biquadrate, or 4th power, of 80? A. 40960000. 

4. What is the sursoUd, or the 5th power, of 7 ? A, 16807. 

5. Involve J|, |, ^*y, each to the 3d power. A. f f^^y fj|, 



'^^fi 



^hat is the square of 5|? A. 30(. 
7. What is the square of 16^. ? A. ?72| 

a What is the value of 8^? A. 32768. 

9 What is the value of 10^ ? A. 10000 
n. What is the va\ue of f^l A. IttS. 
C What U the cube Q(3&'\ Ji.\SR8& 
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EVOLUTION. 

IT IXXXV. Q. What number, multiplied into itself, will make 16 1 thai 
10, what is the first power or root of the square number 16 ? 

A, 4. • 

Q. Whyl 

A, Because 4X4 = 16. 

Q. What number iiiultiplieii Into itself three times, will make 27 1 that la, 
what is the 1st power or root of the cubic number 27 1 

A. 3. 
Q. Whyl 

A, Because 3 X 3 X 3 = 27. 

Q. What, then, is the method of finding the first powers or roots of 3d, 3d, 
fcc, powers called ? 

A Evolvtiont or the Extraction rf Roots. 

Q. In Involution we were required, with the first power or root bein^ 
given, to find higher powers, as 2d, 'M, &c., powers ; but now it seems, that, 
with the 2(1, 3il, &c.« powers being given, we are required to find the 1st powei 
or root again ; how, then, does Evolution differ frum Involution 1 

A. It is exactly the opposite of Involution. 

Q. How, then, may Evolution be defined ? 

A. It is the method of finding the root of any number 

1. What is the square root of 1441 ^. 12. 
Q. Whyl 

A. Because 12X12= 144. 

2. What is the cube root of 27 ? ji. 3. 
Q. Why 1 

A. Because 3 X 3 X 3 = 27. 

3. Whfit is the biquadrate root of 81 ? wf . 6. 
Q. Why 7 

A Because 3X3X3x3 = 81. 

We have seen, that any number may be raised to a perfect power by Id 
vdution ; but there are many numbers of which precise roots cannot b^ 
obtained ; as, for instance, ^be square root of 3 cannot be exactly determined, 
there being no number, which, by being multiplied into itself, will make 3 
By the aid of decimals, however, we can come nearer and nearer, that la, 
approximate towards the root, to any assigned degree of exactness. Thos« 
numbers, whose roots cannot exactly be determined, are called Scan Roots, 
and those, whose roots can exactly be determined, arp called Rational 
RooTg. 

To show that the square root of a numlier is to be extracted, we prefix 
this character, V. Other roots are denoted by the same character with the 
index of tlie required root placed before it. Thus, V signifies that th« 
■qtiare root of 9 is to be extracted ; 3-/ 27 signifies that the cube root of 27 it 
to be extracted; 4 y 64 = tlie 4th root of 64. 

When we wish to express the power of several numbers that are oon 
nocted together by these signs, + , — , ice., a vinculum or parenthesis is used 
drawn from the ti p of the sign of the root, and extendi ng to a ll t!ie parti of 

Ui thai, the cnbe root of 90 —3 is expressed thus, 'i/30— 3, 4cc. 
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EXTRACTION OF THE SQUARE ROOT. 

IT UCXXn. Q. We have seen (^ LXXXV.) that the root of any nun 
ber U its Ut power ; also that a sqaare la the 3d power : what, then, if to 
be done, in order to find the first power ; that is, to extract the sqaaie root 
nf any niiniber 1 

A, It is only to find that number, which, being multiplied 
into itself, will produce the given number. 

Q. We have seen (IT LXXIX.) tha^the process of finding the contents of 
a sqnare consists in multiplying the length of one side into itself; when, 
(hen, the contents of a square are given, how can we find the length of Mch 
side 1 or, to illustrate it by an example, If the contents of a sqaare figme 
be 9 feet, what must be the length of each side 1 

A. 3 feet. 
Whyl 

Because 3 feet x 3 feet sr 9 square feet 

Q. What, then, is the difference in contents between a square figure whose 
sides are each 9 feet in length, and one which contains only 9 square feetl 

A. 9 X 9=81—9=72. 

Q. What is the difference in contents between a square figure containing 
3 square feet, and one whose sides are each 3 feet in length 1 

A. 6 square feet. 

Q. What is the square root of 144 1 or what b the length of each tide of 
a figure, which contains 144 square feet 1 

A. 12 square feet. 

Q. Whyl 

A. Because 12 X 12=144. 

Q. How, then, may we know if the root or answer be right 1 

A, By multiplying tlie root into itself ; if it produces the 
given number, it is right. 

Q. If a square garden contains 16 square rods, how many rods does it 
measure on each side 1 and why 1 

A. 4 rods. Because 4 rods X 4 rods = 16 square rods. 

1. What is the square root of 641 and why 1 
8. What is the square root of 100 1 and why 1 

3. What is the square root of 49 1 and whyl 

4. Extract the square root of 144. 

5. Extract the square root of 36. 

6. What is the square root of 3600 1 

7. What is the square root of ,25 ! j$. ,5. 

8. What is the square root of 1,44 1 A, 1,3. 

9. What is the value of V 25 1 or what is the square root of SS ? 

10. What is the value of / ,4 7 A. ,2. 

11. What is the square root of -^ ? j9. J. 

12. What is the value of "/ ^ 7 A.\, 

13. What is the square root of -J- of ^ 1 j9. -J-. 

14. What is the square root of 6^ ? ^J^\^=s^ -y/^* s=:|-=s2}. Auit 

15. What is the value of •/ |^ of f 7 A. ^, 

16. What is the square root of 30i ? 

27. What is the difibrence between the square root of 4 and the square ol 
iloT which is the same \bin|g,v:Yv&X\s \.Yve dvfTerence between ^/ 4 and 4' ^ 
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18. What is the difference between -/ 9 and 9' 1 

10. What is the difference between -/ 16 and •/ 91 

90. What is the difference between */ -^ and ^ ^1 jf. 0. 

81. There is a sqnare room, which is calculated to accommodate 100 schol 
an ; how many can sit on one side 1 

22. If 400 boys, having collected together to perform some military eyoki- 
tlons, should wish to marc^ through the town in a solid plialanx, or square 
body, of how many ihnst the first rank consist 1 

2iu A general has 400 men ; how many must ha place in rank and file to 
form them into a square 1 

S4 A certain square pavement contains 1600 square stones, all of the samtf 
size ; 1 demand how many are contained in one of its sMes 1 JS. 40. 

25. A man is desirous of makine his kitchen garden, containing 2| acres, 
or 400 rods, a complete square ; what will be the length of one side 1 

96. A sqnare lot of land is to contain 22^ acres, or 3600 rods of gronna ; 
but, for the sake of IVnit, there b to be a smaller square within the larger, 
which is to contain 225 rods : what is the length of each side of both squares! 

Ji. 60 rods the outer, 15 rods the inner. 

Exercises for the Slate. 

I. If a square field contains 6400 square rods, how many rods in length 
does it measure on each side 1 ./f . 80 rods. 

9. How many trees in each row of a square orchard, which contains 9500 
tieesl jS, 50 trees. 

3. A ceneral has a brigade consisting of 10 regiments, each r^ment of 10 
companies, and each company of 100 men : how many must be placed in 
lank and file, to form them in a complete square 1 .4. 100 men. 

4. Wliat is the square root of 25001 A. 50. 

5. What is the 1st power of 1000000^ 1 Ji. 1000. 

0. What is the value of -/ 3600001 Ji. 600. 

7. What is the difference between the square root of 36 and the square of 
«1 ./f. 1990. 

8. What is the difference between -/ 4000 and 4000^ 1 Jl. 94009930 

9. What is the difference between V 81 and 81^ 1 Jl. 6553. 

10. What is the difference between V -^ and ^ ^? 

II. What is the difference between •/ ^-^ and -^^^ 1 A. ^}-J. 
18. What is the amount of "/ 4 and */ 9 1 .^. 5. 

13. What is the sum of •/ 4 and 9^ 1 Jl. 83. 

14. What is ;he amount of •/ 30^ and ^ ^^k ^ '^' ^' 

14. What is the length of one side of a square garden, which contains 
1996 sqnare rods 1 in other words, what is the square root of 1296 1 

In this example, we have a little difficulty in ascertaining tho ^oot. This, 
oerhaps, may be obviated by examining the figure on the foi lowing page 
(whlcn is in the form of the garden, and supposed to contain 1296 square 
rods), and carefhlly noting down the operation as we proceed. 

OPERATIONS. In this example, we know that 

^ . Q 1 the root, or the length of one side 

*^*" *"• of the garden, must be greater 

Square Rods. Square Rods, j^^^ ^ fy, ggj ^ ^qO. and less 

30 ) 1296 ( 30 3 ) 1296 ) 3S than 40, for 40^^ = 1600, which Is 

900 9 greater than 1296; therefore, wa 

, take 30, the less, and, for conva- 

a5-f~0»M)396(6 66)396 nience' sake, write it at the left 

390 396 of 1296, as a kind of divisor, like- 

wise at the right of 1896, in the 
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30 
B 6 


6 
C 6 


180 


36 


A 


• 


Rods. 

30, length of A. 
30, breadth of A. 


30 
6 


900, sq. rods in A. 


180 











FIO. form of a quotient in diyisioB t 

30 rods. 6 rods. (See Operation Ut.) ; then, sub- 

tractinc the square of 30, = 900 

?__ ^ ^ fl « sq. rods, ftom 1296 sq. rods, leaves 
B fi ^ ® I 306sq.rods. 
— w The pupil will bcaj in mind, 

^ that the Fio. on the left i.<i in the 
form of the garden, and conliins 
the same number of square rods, 
viz., 1296. ' This figure is divided 
into parts, called A, B, C, and D 
It will bo perceived, that the 900 

^ square rods, which we deducted, 

30, length of A. 30 "i are found by multiplying the 

30- breadth of A. 6 *- length of A, being 30 rods, by the 

breadth, being also 30 rods, that 

is, 30^ = 900. 
To obtain the sqxiare rods in 

B, C, and D, the remaining parts 

of ttie figure, we may niultiplv 
30 rods. 6 rods. the length of each by the breadth 

of each, thud ; 30 x 6 = 180, 
6X6 = 36, and 30X6 = 180; then 180 -|- 36 + 180 = 396 square rods; or, 
add the length of B, that is, 30, to the length of D, which is also 30, making 
60 ; or, which is the same thing, we may double 30, making 60 ; to this add the 
lensth of C, 6 rods, and the sum is 66. Now, to obtain the. square rods in the 
whole length of B, C, and D, we multiply their length, 6 rods, by the breadth 
of each side, thus, 66 X 6 =• 396 square rods, the same as before. 

We do the same in the operation ; that is, we first dctible 30 in the quo- 
tient, and add the 6 rods to the sum, making 66 for a divisor ; next, multiply 
66, the divisor, by 6 rods, the width, making 396 ; then, taking 396 from 396 
leaves 0. 

The pupil will perceive, the only diflerence between the 1st and 2d opera> 
Hon (which see) is, that in the 3d we neglect writing the ciphers at the right 
of the numbers, and use only the significant figures. Thus, for 30 -f~ 6, we 
write 3 (tens) and 6 (units), which, joined together, make 36 ; for 900, we 
write 9 (hundreds). This is obvious from the fact, that the 9 retains its 

place under the 2 (hundreds). Instead of 60 4~ 6, we write 66. Omitting 
the ciphers in this manner cannot reasonably make any difference, and, in 
fact, it does not, for the result is the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, sometimes, to de- 
termine where we must place the square number. In the last example, we 
knew where the square of the root 3 (teiis)= 9 (hundreds) should he placed, 
for the ciphers, at the right, indicate it ; but had these ciphers been dropped, 
we should, doubtless, have hesitated in assigning the 9 its proper place. This 
difilculty will be obviated by observing what follows. 

The square of any number never contains but twice as many, or at least bat 
one figure less than twice as many, figures as are in the root. Thus, the square 
of the root 30 is 900; now, in 900 there are but three figures, and in 30, two 
figures ; that is, the square of 3U contains but one figure more than 30. We 
will take 99, whose square is 9801, in which there are four figures, and in its 
root, 99, but two ; that is, there are exactly twice as many figures in the square 
0801 as are in its root, 99. This will be equally true of any numbers whatever. 

Hence, to know where to place ihe several square numbers, we may point 
off the figures in the given number into periods of two figures each, com- 
mencing with the units, and proceeding towards the left. And, since the 
value of both whole numbers and decimals is determined by their distance 
from the units* place, consequently, when there are decimals in the givea 
Bumber, we may begin at the units* place, and point off the figures towards 
the right, in the same mauneT as we point oflT whole numbers towards the left. 

By each of the precedvivtto\«Ta\\ot»,^^*'cv<^^^^^ Uiai the root of 1296 ic 
ML or. Ih other words, lYie \«wfiiYv ot «9k£>ck i\.^e oii Vb!t ^\^vclN&'^ v^^ 
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PRCK^F. This work may now be proved by adding together all the sqaaiv 
lods contrjined in the several |mri!i of the figure, thus: 
A con(u.>ns lUj x 30 = OUO square rods. 

B :J0 X 6 = 180 Or, by Involution, 

C 6x 6= 36 36X36=1296, ^lu., as before. 

D 30x 6=180 

1296 square rods. 
From these Illustrations we derive the following 

RULE. 

Point off the given number into periods of two figures each, 
by putting a dot over the units, another over the hundreds, and 
so on ; and, if there are decimals, point them in the same man- 
ner, from units towards the right hand. These dots show the 
number of iigures of which the root will consist. 

Find the greatest square number in the left-hand period, 
and write its root as a quotient in division ; subtract the square 
number from the left-hand period, and to the remainder bring 
down the next right-han 1 period for a dividend. 

Double the root (quotient figure) already found, and place it 
at the left of the dividend for a divisor. 

Write 8uch a figure at tl:e right hand of the divisor, also 
the same figure in the root, as, when multiplied into the 
divisor thus increased, the product shall be equal to, or next 
less than the dividend. This quotient figure will be the second 
figure in the root 

JVV**. — Tlie flffure last described, at the right of tho divisor, in the second 
operaiion, is the 6 rods, tlie width, which we Hdd to 60. making f>6 ; or, omit- 
ting tlio in (K), and niinexing 6, then nmltiplyin;; 66 by 6, we write the 6 in 
the quotient, at the rigiu of 3, umliing 36. 

Multiply the whole increased divisor by the last quotient 
figure, and write the product under the dividend. 

Subtract this product from the dividend, and to the remaindu 
brin^ do»vn ihe next perioa, for a new divideiid. 

Double the quotient figures, that is, the root already found, 
and continue the operation as before, till all the periods arc 
brought down. 
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More Exercises for the Slate^ 

M. What U the square root of 655361 

OPERATION. PROOF. 

8 ) 65!^ ( 856, Jins. 8S6 

4 856 



45)255 1536 

235 1280 

512 

506)3036 

3036 65536 



7 What is the square root of 6480^1 

OPERATION. PROOF. 

8 ) 6486,35 ( 80,5, Jins, 80,5 

64 80,5 



1605)80,25 4025 

60,25 6440 

0000 6480,25 



18. What is the square root of 470596 1 Jl. 686. 

19. What is the square root of 1048570 1 Ji. 1024. 

20. What is the square root of 2125764 1 Jl. 1458. 

21. Whiit is the square root of 6718464 1 Jl. 2592. 

22. What is the square root of 23059204 1 Jl, 4803. 

23. What is tiie square root of 4294967396 1 A, 65536. 
84. What is the square root of 40 1 

In this example, we have a remainder, after obtaining one figure in the 
root. In such cases, we may continue thv operation to decimals, by annex- 
ing two ciphers for a new period, and thus continue the operation to any 
assignable degree of exactness. But since the last figure, in every divioetid 
thus formed, will always be a cipher, and as there is no figure under 10 whose 
square number ends in a cipher, there will, of course, be a remainder ; con- 
sequently, the pupil need not expect, should he continue the operation to any 
extent, ever to obtain an exact root. This, however, is by no means neces* 
saij ; for annexing only one or two periods of ciphers will obtain a root 
rafflniently exact for almost any purpose. A. 6,3345 f • 

25. What is the square root of 30 1 Jl. 5,4772. 

26. What is the square root of y^ ? A. -^^ = |^. 

Or, we may reduce the given fraction to its lowcsst terms before the root ic 
extracted. 

Thus, y'yYT = Vl^^f ) •^»*-» " before. 

27. What is the square root of ^(^^^ ? A, ^| . 

28. What is the square root of ^^ ? A. ^. 

29. What is the square root of lasf ^T ' •^' tJt' 

If the firaction be a surd, the easiest method of proceeding will be to reduce 
tc to a decimal first, and extract its root afterwards. 

30. What is the square root of |J ? A. ,9128 +^. 

31. What is the tqiuxe tqo\ ot ^> A. ^^i^U^ 
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S8 What U the square root of y^ 1 A. ,83305. 

33. What is the square root of 4301 1 

In this example, it will be best to reduce the mixed number to an impropei 
fraction, before extracting its root, after which it may be converted into • 
mixed number again. A. SO^. 

34. What is the square root of 012^ ? A. 30^. 

35 A general has an army of 5635 men ; how many must he place in raak 
and file, to form them into a square 1 V5625 = 75, Atis. 

38. A square pavement contains 34336 square stones of equal size ; how 
many are contained in one of its sides 1 A. 156. 

37. In a circle, whose area, or superficial contents, is 4096 feet, I demand 
what will be the length of one side of a square containing the same number 
of feet 1 .^. 64 feet. 

38. A gentleman has two valuable building spots, one containing 40 square 
rods, and tlie other 60, for which his neighbor o^rs him a square field, ceo- 
taining 4 times as many square rods as the buildin g spots; how many rods 

In length must each side of this field measure 1 V40 -|- 60 x 4 = 30, Ana. 

39. How many trees in each row of a square orchard, containing 14400 
trees 1 A. 120 trees. 

40. A certain square garden spot measiures 4 rods on each side ; what will 
be the length of one side of a garden containing 4 times as many square rods 1 

A. 8 rods. 

41. If one side of a square piece of land measure 5 rods, what will the side 
of one measure which is 4 times ad large 1 16 times as large 1 36 times as 
large 1 A. 10. 20. 30. 

&. A man is desirous of forming a tract of land, containing 140y acres, S 
roods and 90 rods, into a square ; what will be the length of each side 1 

A. 150 rods. 

43. The distance firom Providence to Norwich, Conn., is computed to be 45 
miles ; now, allowing the road to be 4 rods wide, what will be the length of 
one side of a square lot of land, the square rods of which shall be equal to 
the square rods contained in said road 1 ./9. 340 rods. 



EXTRACTION OF THE CUBE ROOT. 

ir I.XXXTII. Q. Involution (IT LXXXIV.), you doubtless recol 
toct. Is the raising of powers ; can yoa tell me what is the 3d power of 3, and 
what the power is called 1 

A. 27, called a cube. 

Q. Evolution (ir LXXXV.) was defined to be the extracting the Isl 
power or roots of higher powers ; can you tell me, then, what is f ne cube rooc 
of 271 

A. 3. 
O. Whyl 

A. Because 3 x 3 X 3, or, expressed thus, 3^ = 27w 

O. What, then, is it to extract the cube root of any number 1 

A, It is only to find that number, which, being multiplied 
into itself three times, will produce the given number. 

Q. We have seen (IT LXXX.). that, to find the contents of solid bodiec, 
rach as wood, for instance, wo uiiiltiply the length, breadth and depth to- 
gether. These dimensions are culled cubic, because, by being thus multiplied, 
they do in fact contain so many solid feet. Inches, &c., as are expressed by 
their product ; but what do you suppose the sha^e oC ^ vjV\^ V«A>i S^,h*VjSi«^ 
Im an exact cube 7 

22 
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A, It musf have six equal sides, and each side must be 8L 
exact square. See Block A, wkicli accompanies this worL 

Q. Now, since the length, breadth and thickness of any regular cube an 
exactly iilike, as, for instance, a cubical bluck, which contains 27 cubic feet, 
can you intbrui nie what is the length of one side of this block, and whatthft 
length may b« called 1 

A. Each side is 3 feet, and may be called the cube root 

of 27. 

Q. Whyl Jl. Because a' = 97. 

Q. What is the length of ea*..' side of a cablcal block containing 64 CQUt 
tscnes 1 ^. A inches. 
Q. Why 1 ^. Because 4x4x4, or 4'= 64 cubic inches. 
Q. What is the cube root of 64, then 1 ^. 4. 

Q. Why ? j9. Because 4^= 64. 

Q. What is the length of each side of a cubical block containing lOOOcabic 
feetl Jl 10. 
Q. Why ? Jl. Because 103 =: 1000. 

1. In a square box which will contain 1000 marbles, how many will it take 
to reach across the l>ottonn of the box, in a. straight row ? ^.10. 

2. What is the diiTerence between the cube root of 27 and the cube of 31 

Jl. 94. 

3. What is the difference between WS and 2-J 1 Jl. 6. 

4. What is the difference between ^t/1 and 1^ 1 Ji. 0. 

5. What is the difference between the cube loot of 27 and the square root 
of 91 A,^. 

6. What is the difference between sy 8 and V4 1 A. 0. 

Operation by Side illustrated. 

7. A man, having a cubical block contiining 13824 cubic feet, wishes !• 
krow the length or each side, without measuring it ; what is the length of 
each side of said block 1 

Should we attempt to illustrate the reason of the rule for extracting the cube 
root, by exhiltitlng the picture of the culie and its various parts on paper, it 
would tend rHther to confuse than illustrate the subject. The best method 
of doing it is, by making several sm;«ll blocks, which mny be supposed to 
contain a certain proportional numlwr of feet, inches, &.C., corresponding with 
the operation of the rule. They may ^e made in a few minutes, from a 
small strip of a pine board, with a common penknife, at the longest, in less 
time than the teacher can make the pupil comprehend the reason, from 
merely Seeing the picture on ptqier. In demonstrating the rule in this way, 
It will be an amusing and Instructive exercise, to both teacher and pupil, and 
may be comprebcnded by any pupil, however young, who is so fortunate 
as to have processed as far as this rule. It will give him distinct ideas re- 
specting the different dimensions of square and cubic measures, and indeli- 
bly fix on his mind the reason of the rule, consequently the nile itself. But, 
for the convenience of teachers, blocks, illustrative of the operation of the 
foregoing example, will accompany this work. 

The following are the supposed proportional dimensions of the several 
Mocks used in the demonstration of the above example, which, when put to 
gethcr, ovffAt to make an exact cube, containing 13824 cubic feet : 

One block, 20 feet long, 20 feet wide, and 20 feet thick ; this wo will call A. 
Three small blocks, each 20 feet long, 20 feet wide, and 4 feet thick; eack 
of these we will aill B. 

Thiee smaller blocks, oacYi^^ {ftetluug^4 feet wide, and 4 feet thick ; eaeft 
•f Iheie we will caU C. 
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One bl'^e/c, and the smallest, 4 feet long, 4 feet wide, and 4 feet thick; inia 
wt will caii D. 

We are now prepared to solve the preceding example. 

In this example, you recollect, we were to find the length of one side of 
the cvLhe, containing 13824 cubic feet 



OPERATION Ist: 

it 13824 ( ao, root 
ao^as 8000 

SX2X300= divisor, 1200 ; 5824 ( 4 
qiu»t 4 



48U0 

2X30X4X4 = SMiO 

4X4X4 = 64 



5824 dedacted. 



0000 



Or, 



The same operation, by neglecting the ciphers, 
may be perfunued thas : 



OPERATION 2d. 

13824* (20 + 4, or 24, 
8 
9X2X300=1200 ) 5824, dividend. 



9x30x4X4 = 
4X4X4 = 



root, 
Ans. 




In this example, we know 
that one side cannot be 90 

feet for 303^=27000 solid feet, 
being more than 13824, the 
given sum ; therefore, we 
will take 20 for the length of 
one side of the culie. 

Then, 20 X 20 X 20 = 8000 
solid feet ^ hicti we must of 
course, deduct from 13824, 
leaving 5824. (See Operation 
1st.) These 8000 solid feet, 
the pupil will perceive, are 
the solid contents of the ci>- 
bicHl block marked A. This 
corresponds with the opera 
tion ; for we write 20feet the 
length of the cube A, at the 
right of 13824, in the form of 
a quotient; and Us square, 
80(K), under 13824; from 
which subtmcting 8000, 
leaves 5824, us liefore. 

As we have 5824 cubic feet 
reniHining, we find the sides 
of the cube A are not so long 
as they ought to be ; conse- 



5824 , subtrahend. 
0000 

quently we nmst enlarge A ; but in doing this, we u'lust enlarge the three 
sides of A, in order that we may preser\'e the cubical form of the olock. 
We will now place the three blocks, each of which is marked \\, on the 
three sUles of A. Each of these blocks, in order to fit must l>e as long and 
as wide ns A ; and, by exaniining them, you \\ 11 see that this is the case; 
that is, 20 feel long and 20 feet wide; then 2l X 20 = 400, the square coor 
tents in one K; and 3 X 4IK) = I2(K), square contents in 3 Us; then it is plain, 
that 5824 solid contents, divided by 1200, the square contents, will give the 
thickness of each block. Hut an easier method is, to square the 2 (tens), in 
the rrj4>t 20. making 4, and multiply the proiluct, 4, by 300, making 1200, a 
divisor, the same as liefore. 

We do the same in the operation (which see) ; that is, we multiply the 
square of the quotient figure, 2, liy 3(N), thus, 2x2 = 4x.'UH>= 12(M»; then 
the'ciivis^^r, 1200 (the s(|uare contenU^), \a contained in 5824 (solid contents; 4 
times, that is, 4 feet is the thickness of each block marked H. This quotient 
figure, 4, we place at the right of 5824, and then, 1200 square leet X 4 feel 
the thickness, =4800 solid feet 

If we now examine the block, thus increased l)y the addition of the 3 Bs 
We shall sec that there are yet three corners not filled up: these are repre 
«entKd by the three blocks, each marked c;, and each of which, you will pe> 
eeive, is as long as either of the Rs, that is, 20 feet being the length of A, 
which is the 20 in the quotient. Their thickness and breadth are tlie same as 
the thickness of the Hs. which we found, by divitiini!, to be 4 feet the la«t quo- 
iient fi<;ure. Now, to get the solid contents of each of these Cs, we multiply 
their thickness (4 feet) by their breadth (4 feet), = 10 square feet; that is, the 
square of the last quotient ligure, 4, = 16 , these 10 square contents must be 
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nraltiplied by the length of each (SO feet), or, as there are3,by3x20=00i 
or, which U easier In practice, we may multiply the 3 (tens), in the root, 90^ 

by 30, making 60, and this product by4< = 16, the square contents = 961) 
solid feet. 

We do the same in the operation, by multiplying the 2 in SO by 30 =:60x4 
X4 s= 960 solid feet, as before ; this 960 we write under the 4800, for we must 
add the several products together by and by, to know if our cube will con- 
tain all the required feet 

By tuminc over the block, with all the additions of the blocks marked B 
and C, which are now made to A, we shall spy a little square space, which 
prevents the figure from becoming a complete cube. The little block for this 
e<Mmer is marked D, which the pupil will find, by fitting it in, to exactly fill up 
this space. This block D is exactly square,* and its length, breadth, and thick 
ness a-^ alike, and of course, equal to the thickness and width of the Cs. 
that is, 4 feet, the last quotient figure ; hence, 4 ft. X4ft. X4ft. = 64 solid 
feet in the block D ; or, in other words, the cube of 4 (Uie quotient fignreX 
which is the same as 4^5=64, as in the operation. We now write the 64 under 
the 960, that this may be reckoned in with the other additions. 

We next proceed to add the solid contents of the Bs, Cs, and D together, 
thns, 4500 -f 960 -f 64 =: 5624. precisely the number of solid feet which we 
had remaining after we deducted 8000 feet, the solid contents of the cube A. 

If, in the operation, we subtract the amount, 5824, from the remainder or 
dividend, 58S4, we shall see that our additions have taken all that remained 
after the first cube was deducted, there being no remainder. 

The last little block, when fitted in, as you saw, rendered the cube com- 
plete, each side of which we have now found to be 20 + 4 = 84 feet long, 
which is the cube root of 13824 (solid feet) ; but let us see if our cube «»- 
tains the required number of solid feet. 

PROOF Or 

1 A, s 8000 solid feet By Involution, 

3 Bs, =3 4800 solid feet o^ v oa v o^ _ iicku $ ^^^^ ^^t, 

3C8. = 960 solid feet ** ^ ** '^ ** — "**^ { as before 
ID, s= 64 solid feet 



13824 1 



solid feet in the 
given cube. 

In Operation Sid, we see, by neglecting the ciphers at the right of 8, the 8 It 
■till 8000, by its standing under 3 (thousandn^ ; hence, we may point ofl* three 
figures by placing a dot over the units, anu another over the thousands, and 
10 on. 

From the preceding example and illustrations we derive the following 

RULE. 

Divide the given number into periods of three figures each, 
by placing a point over the unit figure, and every third figure 
from the place of units to the left, in whole numbers, and to 
the right in decimals. 

Find the greatest cube in the left-hand period, and place its 
root in the quotient. 

Subtract the cube thus found from the said period, and to 
the remainder bring down the next period, and call this the 
dividend. 

Multiply the square of the quotient by 300, calling it tht 
diviaor. 



EXTRACTION OF THE CUBE ROOT. 2*7 

Find how many times the divisor is contained m the divi- 
dend, aind place the result in the root (quotient) ; then multiply 
the divisor hy this quotient iigure, placing the proauct under 
the dividend. 

Multiply the former quotient figure, or figures, by 30, and 
this product by the square of the last quotient figure, and place 
the product under the last ; under these two products place 
the cube of the last quotient figure, and call their amount the 
subtrahend. 

Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before, and so on, until the whole ia 
finished. 

Jfote 1. When the subtrahend happens to be latter than the dividend, the 
qnotlent fignre must be made one less, and we must find a new subtrahend. 
The reason why the quotient flgui-e will be sometimes too large, is, liecaose 
this quotient fi^rure merely shows the width of the three first additions to 
the original cut)e ; consequently, when the subsequent additions are made, 
the width (quotient figure) may mal<e the solid contents of all the additions 
more than the cubic feet in the dividend, which remain after the solid con- 
tents of the original cube are deducted. 

2. When we have a remainder, after all the periods are brought down, we 
may continue the operation by annexing periods of ciphers, as in the square 
root. 

3. When it happens that the divisor is not contained in the dividend, a 
dpher must be written in the quotient (root), and a new dividend formed by 
bringing down the next period in the given sum. 

More Exercises for the Slate. 

8. What is the cube root of 9663597 1 

OPERATION, 

. 9663597 (213, Jlnt 

2'^ =8 

S* X 300 = 1200 ) 1663 first dividend. 

„ 1200 
2X30X1?= 60 

r= 1 

• 

1261 first subtrahend. 



8|3 X 300= 132300 ) 409597 second dividend. 

. 396n00 

81 X 30 X 32 = 5670 

3^= 27 



S^ 



4035!)7 second subtrahend. 
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9 What is the cube root of 175715 1 A. 26. 

10. What is the culie root of 571787 7 ^. 83. 

11. What Is the cube root of 97(h>W 1 A. 99. 

12. What is the cube root of 2JXW.376 1 j«. 126. 

13. What is the cube root of 37064 Ifi 1 Jl. 156. 

14. What is the cube root of 94818816 1 A. 456. 

15. What Is tlie cube root of 175GIIH)001 j9. 560. 

16. What U the cube root of 74861 33 12 1 j9. 008. 

17. What is the cube root of 731 189187729 1 Ji. 900§. 

18. What is the cube root of |-J ? JJ. J. 

19. What is the cube root of Jjl ? A. ^, 

90. What is the cube root of | f ^ f ? '^- ij . 

If the root be a surd, reduce it to a decimal betbre its root is extracted, as So 
the square rooL 

21. What is the cube root of -^-q ? A. ,13-|-. 

32. What is the cube root of -^-^ } A. .34-|-. 

23. What is the length of one side of a cubical block, which contains 1738 
•olid or cubic inches 1 A. 12. 

24. What will lieihe length of one side of a cubical block, whose contenti 
shall be equal to another block 32 feet long, 16 feet wide, a nd 8 feet thick 1 

^ ffiXl6x8=16feei, j«»«. 

25 There is a cellar dug, which is 16 feet long, 12 feet wide, and 12 feet 
deep ; and another, 63 feet long, 8 feet wide, and 7 feel deep ; how many solid 
or cubic feet of earth jvere thrown out 7 and what will be the length <»f one 
side of a cubical mound which may be formed from said earth 7 A. 5832. 18 

26 How many solid Inches in a cubical block which measures 1 inch on 
each side ? How many in one measuring 2 inches on each side 7 3 inches on 
each side 7 4 inches on each side 7 6 inches on each side 7 10 inches on each 
tide 7 20 inches on each side 7 A. 1. 8. 27. 64. 216. 1000. 8000. 

27. What is the length of one side »»f a cubical block, which contains 1 
•olid or cubic inch 7 8 solid inches 7 27 solid inches 7 64 solid inches 1 125 
solid inches 7 216 solid inches 7 1000 solid inches 7 8000 solid inches 7 

A. 1. 2. 3. 4. 5. 6. 10. 20. 

By the two preceding examples, we see that the sides of the cul)e are at 

the cube roots of their solid contents, and their solid contents as the cubes of 

their sides. It is likewise true, that thi solid contents of all similar tlgurea 

are in proportion to each other as tiie cul>es of their several sides or diameters. 

JVote.— The relative length of the sides of culies, when compared with 
their solid contents, will be best Illustrated by reference to the cubical blocki 
accom|>anying this work. 

28. If a ball, 3 inches in diameter, weigh 4 pounds, what will a hall of the 
•auie metal weigh, whose diameter is inches 7 

3^ : fr* : : 4 : 3^2 : Ratio, 2^ X 4 = 32 lbs.. Ana. 
20. If a globe of silver, 3 inches in diameter, lie worth SI GO, what is the 
value of one 6 inches in diameterl 3'^ : 6^ : : $160 : •12H0, An*, 

30. There ar#two little glolws ; one of them is 1 inch in diameter, and the 
other 2 inches ; how many of the smaller globes will make one of the Ui^erl 

A. 8. 

31. If the diameter of the planet Jupiter Is 12 times as much as the 
diameter of the earth, hew iiinny globes of the earth would it take to make 
one as large as Jupller 7 A. 1728. 

32. If the sun is 1000000 times as large as the earth, and the enrth is 8000 
miles in diameter, what is the diameter of the sun 7 A. 800000 miles 

JVbf«.— The roots of most |N)wers may be found by the square and cube 
foots only ; thus the s(\u-dre t\)o\. o( \.\ve s^vwvxe t<H(i is the biquadrate, or fourth 
root, and the sixth root \s ikie c\x\>e oC >^\& ^>3Ax«i toux. 
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ARITHMETICAL PROGRESSION. 

If LiXXXYIII. Any rank or series of numbers more 
than 2, increasing by a constant addition, or decreasing by a 
constant subtraction of some given number, is called an 
Arithmetical Series, or Progression. 

The number which is added or subtracted continually is 
called the common difference. 

When the series is formed by a continual addition of the 
common difference, it is called an ascending series; thus, 

2, 4, 6, 8, 10, &c., is an ascending arithmetical series; but 

10, 8, 6, 4, 2. &c., is called a descending arithmetical series, 
because it is formed by a continual subtraction of the common 
differencey 2. 

The numbers which form the series are called the tirmt 
of the series or progression. The first and last terms are 
called the extremes, and the other terms the means. 

In Arithmetical Progression there are reckoned 5 terms, any 
three of which being given, the remaining two may be founc, 
viz.: 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

IJie First Term, the Last Term, and the Number of Terms, 
being given, to find the Common Difference; — 

1. A man hod 6 sons, whose several ages differed alike ; the youngest was 
3 years old, aud the oldest S8 ; what was the common difference of their ages 1 

The difference between the youngest son and the eldest evidently shows 
the increase of the 3 years by all the subsequent additions, till we come to 
S8 years ; and, as the number of these addiUons are, of course, 1 less than 
^e number of sons (5), it follows, that, if we divide the whole difference 
(28 — 3 = ), 25, by the number of additions (5), we shall Iv^^ve the diflfireiite 
between each one separately, that is, the common difference. 

Thus, 28— 3 = 25 ; then, 25 -r 5 = 5 years, the common difference. 

Jl.5ye9n. 

Hence, To Find the Common Difference ; — 

Divide the difference of the extremes by the number <4 
terms, less 1, and tjie quotient will be the common tiifference. 

9. If the extremes be 3 and ^ «A.d t^hftxram^Nsi (A Menfi&W ^^ri^cA^.^ak'^B» 
Mmmoa dU&rence 1 A 2. 
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t. A man is to travel fVom Boston to a certain place in 6 days, and to ga 
•niy 5 miles the first day. Increasing the distance tmvelled each day by an 
equal excess, so that the last day*s journey may be 45 miles ; what is the 
daily increase, that is, the common difference 1 Jl. 8 miles. 

4. If the amount of $1 for 20 years, at simple interest, be $S,20, what b the 
late'^r cent. 1 

In this example, we see the amount of the first year is 9\,Q^ and the last 
year 92,20 ; conseqnently, the extremes are 106 and 220, and the number of 
terms 80. jf . S.U6 == 6 per cent 

5. A man bought 60 yards of cloth, giving 5 cents for the first yard, 7 for 
the second, 9 for the third, and so on to the last; what did the last cost) 

Since, in this example, we have the common difference given, it will be 
easy to find the price of the last yard ; for, as there are as many additions at 
there are yards, less 1, that is, 59 additions of S cents, to be made to the first 
yard, it fuilows, that the last ^-ard will cost 3 X 59 => 118 cents more than the 
first, and the whole cost of the last, reckoning the cost of the first yard, wi9 

M 1184-5=^1.23. ,/f. 91.83. 

Hence, IVhen the Common Difference^ the First Term, and 
tlie Number of Terms, are given, to find tlie Last Term; — 

Multiply the common difference by the number of terms, 
less 1, and add the first term to the product. 

6. If the first term be 3, the common difference 2, and the number of terms 
11, what is the last term 1 Jl. 23. 

7. A man, in travelling from Boston to a certain place in 6 days, travelled 
(he first day 5 miles, the second 8 miles, travelling each successive dsy 3 
miles farther than the former; what was the distance travelled the last 
dajl ^. 20. 

8. What will SI, at 6 per cent, amount to, in 20 years, at simple interest 1 
Tl e coiumnn difierence is the 6 per cent ; for the amount of Si, for 1 year. 

Is ti ,06, and Sl,06-f-S,06 = $1,12, the second year, and so on, Jl. $2,20. 

9. A mnn bought 10 >'ards of cloth, in arithmetical progression; for the 
first yard he gRve 6 cents, and for the last yard he gave 24 cents ; what was 
the amount of the whole 1 

In this example, it is plain that half the cost of the first and last j'ards will 
be the average price of the whole number of yards ; thus, 6 ct8.-|-24 cte. = 
30-7-2 = 15 cts., average price ; then, 10 yds. x 15= 150 cts = $1,50, whole 
cost Jl. 91,50. 

Hence, When the Extremes, and tlie Number of Terms, are, 
given, to find the Sum of all tlie Tei-msj — 

Multiply half the sum of the extremes by the number erf 
terms, and the product will be the answer. 

10. If the extremes be 3 and 273, and the number of terms 40, what is th« 
stim of all the terms ? A. 5520. 

11. H«»w many times does a regular clock strike in J2 hours? A. 78. 

12 A butcher bought 100 oxen, and gave for the first ox $1, for the second 
tS, for the third 8.3, and so on to the last; how much did they come to at 
that niie 1 Ji. S5050. 

13. What is the sum of the first 1000 numbers, beginning with their na- 
tanl order, 1, 2, 3, &c. 1 j9. 500;itM. 

14. If a board, 18 feet \ong,be%fee\yrV&e«.\C!Tv« vci^^'KtAtxsRvbVv^'^^ 
«t the other, what are the squaie couxeuva ot ^« Vj(c»x^\ a. \^Smx 
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JB. If a piece of land, 60 rods in length, be 5S0 rods wide at one end and at 
\fte other tenninHte in an angle or point, what nainber of square rods does U 
^ntain ) A. 600. 

16. A |>ers(>n, travelling into the countrv, went 3 miles the first day, and 
jicrea.sed every day's travel 5 miles, till at last he went 58 miles in one day ; 
bow ninny days did he tmvel 1 

We found, in example I. the difference of the extremes, divided by the 
nnnilier of terms, less I, gave the common difference; consequently, if, in 
this example, we divide (58 — 3 = ) 55, the difference uf the extremes, by 
the cmimon (lifference, 5, the quotient, 11, will be tue number of terms, lesi 

I : then, l4~ 11 = 12, the nujnber of terms, jf. 12. 

Hence, When the Extremes and Common Difference are given, 
to find tlie Number of I'ermsi — 

Divide the difierence of the extremes by the common dif- 
ierence, and the quotient, increased by 1, will be the answer. 

17. If the extremes be 3 and 45, and the common difference 6, what is the 
Btimher of terms ? A. 8. 

18. A man, lieing asked how many children he had, replied, that the 

Stingest WHS 4 years old, and the eldest 33, the Increase of the family hay- 
( been 1 in every 4 years ; how many had he 1 A. 8. 



GEOMETRICAL PROGRESSION. 

» 

t LiXXXIX. Any rank or series of numbers, increasing 
by a constant multiplier, or decreasing by a constant divisor, 
is called Geometrical Progression. 

Thus, 3, 9, 27, 81, &c., is an increasing geometrical 
series ; 

And 81, 27, 9, 3, &c., is a decreasing geometrical series. 

There are five terms in Geometrical Progression; and, like 
Arithmetical Progression, any three of them being given, the 
othnr two may be fourd, viz. 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The sum of all the terms. 

5. The ratio ; that is, the multiplier or divisor, by which 
we form the series. jf 

1. A man purchased a flock of sheep, consisting of % ; and, by agreement, 
was to pay what the last sheep came to, at the rnte of 94 for the first sheep, 
|13 for the second, $36 for the third, and so on, trebihaic the price to the last ; 
whxit did the flock cost himi 
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We may perform this example by multi plication ; thus, 4X3x3X3X3 
X 3 X 3 X 3 X 3 = #26344, ^ns. But this process, you must be sensible^ 
would be, in Diaoy cases, a very tedious one ; let us see if we cannot abridge 
it, thereby malcing it easier. 

In the above process, we discover that 4 is multiptied by 3 eight times, one 
time less than the number of terms ; consequently, the 8th power of the 

ratio 3, expressed thus, 3^, multiplied by the first term, 4, will prr)dace the 

last term. But, instead uf raising 3 to the 8th iK)wer in this manner, we ne«d 

nly niise it to the 4th iiower, then multiply this 4th p<iwer into it.<:elf ; for, 

n this way, we do, in fact, use the 3 eight times, raising the 3 to the same 

ower as before ; thus, 3^ =81 ; then, 81 X 81 =6561 ; this, nmltiplied by 4, 

the first term, gives 936344, the same result as before. A. 2C344. 

Hence, W/ien the First Term, Ratio, and Number of Terms, 
are given, to find the Last lemi; 

• 

Write down some of the leading powers of the ratio, with 
the numbers 1, 2, 3, &c., over them, being their several in- 
dices. 

Add together the mo&t convenient indices to make an index 
less by 1 than the number of terms sought 

Multiply together the powers, or numbers standing under 
those indices ; and their product, multiplied by the iirst term, 
will be the term sought 

S. If the first tenn of a geometrical series be 4, and the ratio 3, what is the 

11th term 1 
1,2, 3, 4, 5, Indices. ) JVote.— The pupil will notice that the series 
3, 9, 27, 81, 243, powers. ) does not commence with the first term, but with 

the ratio. 

The indices 5 -|- 3 -}- 2= 10, and the powers under each. 243 X 27 X 9 = 
59049 ; which, multiplied by the first term, 4, makes 236196, the 11th term, 
required. A. 236196. / 

3. The first term of a series, having 10 terms, is 4, and the ratio 3 ; what 
is the last term 1 A. 78732. 

4. A sum of money is to be divided among 10 persons ; the first to have 
•10, the second 930, and so on, in threefold proportion ; what will the last 
have 1 A. $196830. 

5. A boy purchased 18 oranges, on condition that he should pky only the 
price of the last, reckonfng 1 cent for the first, 4 cents fur the second, 16 cents 
for the third, and in that proportion for the whole ; how much did he pay 
for them ? A. 171798691,84. 

6. What is the last term of a series having 18 terms, the first of which is 
3, and the ratio 31 A. 387420489. 

7. A butcher meets a drover, who has 24 oxen. The butcher inquires the 
price of them, and is answered, €60 per head ; he immediately ofiers the 
drover 950 per head, and would take all. The drover says he will not take 
that ; but, if he will give him what the last ox would come to, at 3 cents 
for the first, 4 cents for the second, and so on, doubling the price to the last, 
he might have the whole. What will the oxen amount to at that rate 7 

A. 9167772,16. 

8. A man was to travel to a certain place in 4 days, and to travel at what- 
ever rate he pleased ; the first day he went 2 miles, the second 6 miles, and 
'o on to the lust, in a threefold ratio*, Ylonv ^ ^vi Va Vvi^v ^v; \!0b\4&.^^ 

\d how far in all *> 
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In this example, we may find the last term as before, or find it by adding 
each day*8 travel tt^ether, commencing with tKe first, and proceeding to the 

last, thas: 2-|-6-f-18-f~54 = 80 miles, the whole distance travelled, and 
the last day's jouroey is 54 miles. But tliis mode of operation, in a long 
aeries, you must be sensible, would be very troublesome. Let \is examine 
the nature of the series, and try to invent some shorter method of aniving 
i^t the same result. 

By examining the series 2, 6, 18, 54, we perceive that the last term (54), 
less S (the first term), = S3, is 3 times as large as the sum of the remaining 

terms; for 3-f-6+18=^; «ha' i«» 54 — 2 = 53.^3 = 26; hence, if 
we produce another term, that is, multiply 54, the lasf term, by the ratio 3, 
inaking 163, we shall find the same true of this also ; for 163—2 (the first 
iei.n), = 160-7-2 = 80, which we at first found to be the sum of the lour 

remaining iterms, thus, 2 4" 6 4" 18 4" ^ =* 80. In both of theae operations, 
it is curious to observe, that our divisor (2), each time, is one less than the 
ratio (3> 

Henct, When the Extremes and Ratio are given, to find the 
Sum of the Series, we have the following easy 

RUI.E. 

Multiply the last term by the ratio, from the product sub- 
tract the first term, and divide the remainder by the ratio, less 
1 ; the quotient will be the sum of the series required. 

9. If the extremes be 5 and C400, and the ratio 6, what Is the whole amount 
of the series 1 



6400X6—5 

s= 7679, Jint, 

6-1 

10. A sum of money Is to be divided among 10 persons in such a manner, 
that the first may have 810, the second $30, and so on, in threefold propor- 
tion ; what will the last have, and what will the whole have 1 

The pupil will recollect how he found the Uut term of the series by a fore- 
going rule ; and, in ail cases in which he is required to find the turn of tho 
series, when the last term is not given, be must first find it by that rule, and 
then work for the sum of the series by the present rule. 

. jS. The last, 8106830 ; and the whole, 8205840. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the second at IS 
cents, and so on in geometrical progression ; what did the last pair bring 
him, and what did the whole bring him 1 

A. Last,863T72,92; whole, 805650,36. 

12. A man bought a horse, and, by fgreement, was to give a cent for the 
first nail, three for the second, &c. ; there were four shoes, and in each shoe 
eight nails ; what did the horse come to at that rate ? 

Ji. 80965100944250,30. 

13. At the marriage of a lady, one of the guests made her a present of a 
half-eagle, saying that he would double it on the first day of each succeeding 
month throughout the year, which he said would amount to something like 
f 100 ; now, how much did his estimate difler from the true amount 1 

A. tSffflS. 

14. If our ploQS ancestors, who landed at Plymouth, A. D. 1690, being 101 
hi number, had Increased so as to double their number in every SO yeaxii 
how great wotild have been their population at the end of the year 18401 
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ANNUITIES AT SIMPLE INTEREST. 

1 XC. An annuity is a sum of money, payable every yea: 
for a certain number of years, or for ever. 

When the annuity is not paid at the time it becomes due, k 
is said to be in arrears. 

The sum of all the annuities, such as rents, pensions, &c., 
remaining unpaid, with the interest on each, lor the time it 
has been due, is called the amount of tlie annuity. 

Hence, To find the Amount of an Annuity ;-r- 

Calculate the interest on each annuity, for the time it has 
remained unpaid, and find its amount; then the sum of all 
these several amounts will be the amount r^uired. 

1. If the annual rent of a house, which is $200, remain unpaid (that is, 1b 
anrearB.> B years, what is the amount 1 

In this example, (he rent of the last (8th) year being paid when doe, ef 
Murae, there is no interest to be CHlrulaied on that year's rent 

The amount of i|2UU for 7 years = 9284 

The amount of 92UU . . . 6- = $272 

The amount of 92U0 ... 5 = $260 

The amount of ^M) ... 4 = 9248 

The aiuount of $200 ... 3 = 9236 

The amount of $200 ... 2 = $224 

The amount of $200 ... 1 = $213 

The eighth year, paid when due,= $200 

01936, Jlns, 

f. If a man, having an annual pension of $60, receive no part of it till th* 
expiration of 8 years, what is the amount then due 1 A. $580,80. 

3. What would an annual salary of $600 amount to, which remains tm 

eW(or in arrears) for 2 years 1-1236. For 3 years 7-1908. For 4 years?- 
16. For 7 years 1-4956. For 8 years 7-5806. For 10 years 1-7620. 

A%». $24144. 

4. What is the present worth of an annuity of $600, to continue 4 years 1 
The present worth (ir LXVII.) is such a sum, as, if put at interest, would 

imjunt to the given annuity ; hence, 

$600 -r- $1 >06 =r $566,037, present worth, 1st year. 

$600<i-«1.12=»535,714^ 3d .... 

$600 ^$1,18 = $508,474 3d .... 

$600 -r- $1,24 =$483.870, 4th .... 

Ana.^ $2094,095, present worth required. 

Hence, To find tlie Present Worth of an Annuity; 

Find the present worth of each year by itself, discounting 
from the time it becomes dwe, a.i\d the sum of all these present 
worths will be the answer. 
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9. What sum of ready money is equivalent to an annuity of $300, to cob- 
Clnae 3 years, at 4 per cent. ? A. «556,063. 

6. Wiiat Is llic present wortli of an annual salary of $800, to continue S 
Tears 1-1460001. 3 years 1-2146967. 5 years 1-3407512. w4. $7023, 48. 



ANNUITIES AT COMPOUND INTEREST. 

IT XCI* The amount of an annuity, at simple and com- 
pound interest, is the same, excepting the difference in in- 
terest 

Hence, To find ike Amount of an Annuity, at Compound 

Interest ; — 

Proceed as in IT XC, reckoning compound, instead of sim- 
ple interest. 

1. What will a salary of $200 amount to, which has remained unpaid fiarl 
— -J 

The amount of $900 for 2 yearr = $224,72 
The amount of «200 for 1 year = $212,00 
The 3d year =$200,00 

$636,72 

~\L If the annual rent of a house, which is $150, remain in arrears for 3 
years, what will be the amount due for that time 1 A. 477,54. 

Calculating the amount of the annuities in this manner, for a long period 
of years, would be tedious. This trouble will be prevented, by finding the 
%mount of $1, or Xl, annuity, at compound interest, for a number of years, aa 
ID the following 

TABLE I. 

ihowing the amowU of SI or £1 annuity^ at 6 per cent, compound tfi* 
terest^ for any number of years^from 1 to 50. 



"Yr.. 


6 percent. 


Yr». 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


6 |.>€r(:eiit. 


Yrs. 
21 
22 
23 
24 
25 
26 
27 
28 
29 


6 percent. 


Yrs. 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


6 per cent. 


Yr,. 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


6 per cent 


1 


l.OOOO 


14,9710 


39,9927 


84,8016 
90.8897 


165,0467 


2 
3 

4 


2,0600 


l(),8()y9 


43.3922 


175,9495 


3,1&36 


,18,8821 


46,9958 


97,3431 


187,5064 


4,3746 


21,0150 


50,8155 


104,1837 


199,7568 


5 


5,6371 


2:J.2759 


54,8645 


111,4347 


212,7423 


6 

7 
8 


6,9753 


25,6725 


59.1563 


119.1208 


226.5068 


8,3938 


28.2123 


63,7057 


127.2681 


231,0978 


9.8974 


30,9056 


68,5281 


135,9042 


245.9630 


1 9 


11.49J3 


33,7599 


73,a397 


145,0584 


961.7208 


,10 


13.1807 


36,7855 


30 


79,0581 


154,7619 


278.424li 



23 
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It Is evident, that the amount of $2 annuity Is S tfanes as much as one of |1, 
Uid one of $3, 3 times as much. Hence, 

To find the Amount of an Annuity t at 6 per Cent.; — 

Find, by the Table, the amount of $1, at the given rate and 
Vime, and multiply it by the given, annuity, and the product 
nrili be the amount required. 

3. What is the amount of an annuity of $130, which has remained unpaid 
5 years 1 

The amount of $1, by the Table, we find to be 923,2759; therefore, 
983,3759 X 130 = 9^93.108, ^n«. 

4. What will be the amount of an annual salary of 9400, which has beeo 
lo arrears 2 years 1-S24. 3 years 7-127344. 4 years 7-174984. 6 years 7-3790I3. 
13 years 1^74796. 3U years 1-147143. .^n«. •28U99.56. 

5. If you lay up 91UU a year, frOm the time you are 31 years of age, fill yon 
tre 70, what will be the amount at compound Interest 1 ^. 926173,08. 

6. What is the present worth of an annual pension of $120, which is to 
continue 3 years 1 

In this example, the present worth is evidently that sum, which, at com- 
pound interest, would amount to as much as the amount of the given annu- 
ity for the three years. Finding the ninnunt of $120 by the Table, as before, 
Ve hnve 9382,033; then, if we divide 9^183,032 by the amount of 91, com- 
pound interest, for 3 years, the quotient will be the present worth. This ia 
evident fnmi the fact, that the quotient, multiplied by the amount of 91« will 

rve the amount ur$120, or, in other words, 8382,032. The amount of 91 fur 
years, at compound interest, is 91,19101 ; 

then, $382,033 -r- 81,19101 s:^320,763, Jins. 

Hence, To find the Present Worth of an Annuity ; — 

Find its amount in arrears for the whole time ; this amount, 
divided by the amount of $1 for said time, will be the present 
worth required. 

JiTote.— The amount of $1 may be found ready calculated in the Table of 
com|K}und interest, ^ LXXI. 

7. What is the present worth of an annual rent of 9300, to continue 5 vearsl 

Jl, 9843,'473. 
The operations in this rule may be much shortened by calculaUng the pre 
sent worth of $1, for a number of years, as In the fullowing 

TABLE II. 

Showing the present worth of tl or £1 annuity^ at 6 per cent, com 
pound interest, for uny number of years, from 1 to 32. 



8 



Vr*. 


6 percent. 


Vrs 


1 


0,94.3:)9 


9 


3 


1,83339 


10 


3 


3,67301 


11 


4 


3.40510 


12 


5 


4.313.10 


13 


6 


4,917.33 


14 


7 


5,582:« 


\ 



6 |>crreHt 



6.80109 17 



7.a(»)U8 18 



7,88687 19 



8,:i8.384 II 



6 vtT cent 



8,85208 



9.294H8 



10,47726 



Y7Z 



25 



10.827601 x^O 



11,1.''>811 



11,4(>992 



ll,7(i407 



27 



28 



39 



6 per cent 



12,783.15 



13,00316 



13.21053 



13.40616 



13,59073 



6,20B7^ 



22 12.04158 30 13.76483 
'^S J^^'.V.UjI 31 113,03908 



i 
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To find the present worth of any annuity, by this Table, 
we have only to multiply the present worth of ^1, found in 
the Table, by the given annu^vy, and the product will be the 
present worth required. 

8. What sum of ready money will purchase an annuity of $3D0, to con 
Unue ]0 years 1 

, The present worth of $1 annuity, by the Table, for 10 years, Is $7,36008 ; 
hen 7,3()U08 X 300 = 92!208,024, Jins. 

§. What is the present worth <»f a yearly pension of $60, to continue S 

Sears.?-! lOWKM. 3 years ?-IH0:{HV6. 4 years 7-207006. 8 years 1-3725874. 
D years 1-688i 952. 30 yeara 1-8258808. ./9. $2364,9624. 

10. What salary, to continue 10 years, will $'^208,024 purchase! 

This example is the 8lh example reversed ; consequently, $2206,034 - 
7,36006 = 300, the annuity required. Jl. $300. 

Hence, To find that Annuity which any given Sum will pur- 

cluise ; — 

Divide the given sum by the present worth of $1 annuity 
for the given time, found by Table 11. ; the quotient will M 
the annuity required. 

11. What salary, to conUnne 20 years, will $686,95 purchase 1 A. GO-f-- 

To divide any Sum of Money into Annual Payments, which, 
wlien due, slwtl form an equal amount at Compound In- 
terest; — 

12. A certain manufacturing establishment, In Massachusetts, was actually 
■old for $27u00, which was divided into four notes, pHyable annually, so that 
the principal and interest of each, when due, should form nn equal amount 
at coiiifKiutid interest, and the several principals, when addnd together, should 
make $27000; now what were the principals of said notes 1 

It is plHiu, that, in this example, if we find an nnnuity to continue 4 yeairs, 
which $27000 will purchase, the present worth uf this annuity for 1 year will 
be the first payment, or principal of the note ; the present worth for 2 years, 
the second, and so on to the last year. 

The annuity which $27000 will purchase, found as before, is 77gi,9703S-|-. 

JVot«. — ^To obtain an exact result, we must reckon the decimals, which wen 
njected in forming the Tables. This makes the last divisor 3,4651056. 

The 1st is $7350,915, amount for 1 year, $7791,97032 

2d ..$6934,825 2 .... $7791,97032 

3d ..$6542,288, 3 .... $7791,97032 

4th.. $6171.970, 4 .... $7791,97033 

Proof, $26099,998,+ 
Jbr the entire work of the last exam^e, see the Keg. 



Ans.* 
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PERMUTATION. 

IF XCIT. Permutation is the method cA finding how many 
different ways any number of things may be changed. 

1. flow many chang:es maybe mnde ofthe three first letters of the alphabet? 
In thin exHiiiple, had there been but two letters, they could only be ihanEed 

twice ; thut Its, a, b, and b, a; that U, 1 x ^2 = 3; but, as there are thieoMt' 
ten, they uiay be changed 1 X 3 x 3 -= 5 times, as follows : 

1 f a, b, c, 

%\ a. c, b, 

3 J b, a, c, 

4 j b, c, a, 

5 c. b, a, 

6 L Ci a, b. 

Hence, To find tfie Number of different Changes or Pe^tm^ 
tationst wkidi may he made with any given Number of dif' 
ferent Things; — 

Multiply together all the terms of the natural series, from 1 
up to the given number, and the last product will be the num- 
ber of changes required. 

2. How ninny different ways may the first five letters of the alphabet ba 
arranped 1 ^. J2(). 

3. Iluw nmny changes may be rung on 15 bells ? and in what time may 
they be run?, Hllowinc 3 seconds to every round? j3. 1307C74368000 chan 
ges; ;'92:i(hi31U4000 seconds. 

4. What time will it retiuire for 10 boarders to seat themselves differently 
every day at dinner, allowing 365 days to the year ? ^. 01>4]|^| years. 

5. Of how many variations will the 26 letters of the nlplmbot Hdijiit? 

Jl. 40321)1461126605635584000000 



POSITION 



Is a rule which teaches, by the use of supposed numbers, 
to find true ones. It is divided into two parts, called Single 
and Double. 

SINGLE POSITION. 

IT XClll* This T\i\e \fe\vc\\^s Xo \^^N<i >^^'8fe ^««tio&8 
whose results are pioYoiVvot^^X. \o xV^vt ^w^^^i\>L\wv^, 
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1. A schoolmaster, b^ng asked how many scholars he had, replied, " If 1 
had as many more as 1 now have, one half as many more, one third, and one 
fourth as many more, I should have 296.'* How many had he { 



Let us suppose he hsA 24 

Then as many more = 24 

I as many s= 12 

I as many = 8 

^ as many = 6 

74 



We have now found that v/e did not suppose 
the right number. If we had, the amount would 
have been 2i)t>. But 24 has been Increased in the 
same manner to amount to 74, that some unknown 
nunit)er, the true number of scholars, must be, to 
amount to 2%. Consequently, it is obvious, that 
74 has the same ratio to 2iH) that 24 has to the 
true number. The question may, therefore, be 
solved by the following statement: 



As 74 : 2iX> : : 24 : 96, Jing. 
This answer we prove to be right by increasing it by itself, one half 
Itself, one third itself, and one fourth lUseif ; 

Thus, * 



96 
96 
48 
33 
24 



From these illustrations we derive the following 

RULE. 



.296 



Suppose any number you choose, and proceed with it in 
the same manner, you would with the answer, to see if it 



were right. 



Then say, As this result : the result in the question : : the 
supposed number : number sought. 



More Exercises for the Slate, 

3. James lent William a sum of money on interest, and in 10 years It 
amounted to SIGOO ; what was the sum lent? ^. SiOUO. 

3. Three merchants gained, by trading, $1920, of which A took a certain 
ram, B took three limes as much as A, and C four times as much as B, what 
•hare of the gain had each 1 

j9, A*s share was $120; B's, $360; and C's, $1440., 

4. A person having about him a certain number of crowns, said, if a third, 
a fourth, and a sixth of them were added together, the sum would be 45 
how many crowns had he ? jiGO. 

5. What is the age of a person, who says, that if -Ar of the yean he has 
lived be nmltiplied by 7, and ^ of them be added to the product, the sum 

would be 292 1 w9. 60 years. 

6. What number is that, which, being multiplied by 7, and the produd 
divifled by 6, the quotient will be 14 1 wA. 12. 

23* 
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DOUBLE POSITION. 

IT XCIV. This rule teaches to solve questions by meani 
of two supposed numbers. 

In Single Position, the number sought is always muftiplied 
or divided by some proposed number, or increased or diminish- 
ed by itself, or some known part of itself, a certain number of 
times. Consequently, the result will be proportional to its 
supposition, and but one supposition w^ill be necessary ; but, 
in Double Position, we employ two, for the results are not 
proportional to the suppositions. 

1. A gentleman gave his three sons $10000, in the following manner : to 
(he second $1000 more than tu the first, and to the third as many as to the 
first and second. What wsts each son's part I 
Let us suppose the share of the first, 1000 ' 
Then the second = 2000 
Third = 3000 



Total, 6000 



The shares of all the sons 
will, irour supposition be cor- 
^ rect, amount to $10000; but, 
as they amount to $6000 only, 
we call the error 4000. 



This, subtracted from 10000, leaves 4000 
Suppose, again, that the share of the first was 1500 

Then the flectnd = S500 
Third = 4000 



8000 



We perceive the 

f error in this case to 
be $9000. 



20C0^ 

The first error, then, Is $4000, and the second 9?O0O. Now, the differ 
ence between these errors would seem to have the same relation to the diflTer 
ence of the suppositions, as either of the errors would have to the difference 
between the supposition which produced it and the true nnmber. We can 
easily make this statement, and ascertain whether it will produce such a 
result 

As the difl^erence of errors, 2000 : 500, difl^erence of suppositions : : elthei 
of the errors (say the first), 4000 : 1000, the difference between its supposi 
tion and the true number. Adding this difi^erence to 1000, the supposition, 
the amount is SOOO for the share of the first son ; then $3000 that of the 

second, $5000 that of the third, JJns. For iJOOO H- 3000 + 5000 = 10000, the 
whole estiite. 

Had the supposition proved too great, instead of too small, it is manifest 
Ihat we must have subtracted this difference. 

The diflerences between the results and the result in the question, are 
called errors ; these are said to be alike, when both are either too great oi 
loo small ; unlike^ when one is too great, and the other too sniaU. 

From these illustrations we derive the following 

RULE. 

Suppose any two iwimWs, ^wd •^Toceed with each according 
to the manner described m \\vfe ^%«>aow, ^w\ ^^ \nss^ \fi»sJl 
jfae result of each d\ffero^iiomv\i'aXm\\vt^«is5C\wv. 
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Then say. As the difference* of the errors : the difference of 
the suppositions : : either error * difference between its suppo- 
sition and the number sought 

More Exercises for the Slate. 

8. Three persons disputing about their ages, says B, " I am 10 years oldei 
than A ;" says C, " I am as old as you both ;" now, what were their several 
uges, the sum or all of them being 100 7 An*. A*8, 20 ; B*s, 30 ; C's, .M). 

3. Two (lersons, A nnd B, have the same income ; A saves \ of his yearly; 
but B, by spending 9150 per annum more than A, at the end of 8 years, finds 
himself €400 in debt; what is their income, and what does each spend pw 
annum ? 

Fir^^t, suppose ^ach had $200 ; secondly, $300 ; then the errors will be 400 
and 2U0. Ji. Their income is $400 : A spends «300 ; B $450. 

4. There is a fish whose head is 8 feet long, his tail is as long as his head 
and half his bot^y, and his body is as long as his head and tail ; what is the 
whole length of the tish 1 

First suppose his body 30 ; secondly, 28 ; the errors will then be 1 and 3. 

A. 64 feet. 

5. A laborer was hired 80 days iipon this condition — that for every day he 
was idle he should forfeit .50 cents, and for every day he wrought he should 
receive 75 cents ; at the expiration of the time, he received $25 ; now, how 
vany days did ho work, and how many days was he idle ? 

** s A. IAq worked 53 days, and was idle 88. 



MISCELLANEOUS EXAMPLES. 

1. There is a room, one side of which is 30 feet long and 8 feet high ; how 

many square feet are contained in that side ? 
This side is a regular parallelogram (TT LXXIX) ; and, to find the squave 

contents, we have seen that we niust multiply the length by the breadth; 

thns, 30 ft. X 8 ft. = ICO sq. ft., Ant. But, had we been required to find tho 

square contents of half of this paralle- 
logram, as divided in the figure on the 
left, it is plain that, if we should mul- 
tiply (20) the whole length by \ of (d) 
the width, or, in this case, the height, 
the product would be the square con- 
tents in this half, that is, in the figure 
BCD; thus, i of 8 = 4; then, 4X30 
= 80 sq. ft. ; which is precisely h of 
lf)0, the square contents in the whelt 
D Base. 20. C figure. 

The half B C D is called a triangle, becnuse it has, as you see, 3 sidiM 
and 3 angles; and because the line B C fhlls perpendicularly on C D, ths 
angle at C is called a right angle ; the whole triangle, then, BCD, may pio- 
perly be called a right-angled triangle 

The line B C is called a perpendicularj C D the base^ and D B the hypoth^ 
nuse. 

^ote. — Both the base and perpendicular are sometimes called the l^t of 
the triangle. * 




* The difference of the errors, when alike, wilt ue 'oe gubtractg^ *)tom (h» 
other ; when unlike, one added to the other. 
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Hence, To find the Area of a Right-angled Triangle,^- 

Multiply the length of the base by | the length of the per- 
pendicular ; the product will be the area required. 

S. What 1b the area of a triangular piece of land, one side of which Is 40 
tods, and the distance firom the corner opposite that side to that side 20 rods! 

JSns. Y X 40= 400 rods. 

JVM« —To find the area of any Irregular figure divide it Into triangles. 

A 

8 

In any right-angled triangle, it has beeo 
3 ascertained, that the square of the hypothe- 
g nnse is equal to the sum of the squares of the 
;g other two sides. Thus, In the ai^jac ent figure. 

I 40^ » IGOO, and 30^ » 900 ; then,-/ 600=H60^ 
r . = 50, the hypothentue 




C Base. 40. B % 

Hence, To find the Hypothenuse, when the Legs are given i^ 

Add the squares of the two legs together, and extract the 
square root of their sum. 

When the Hypothenuse and One Leg are given, to find the 

Other Leg ; — 

From the square of the hypothenuse subtract the square 
of the given leg, and the square root of the remainder will be 
the other. 

3. A river, 80 yards wide, passes by a fort, the walls of which are 00 yards 
high ; now, what is the distance firom the top of the wall to the opposite bank 
of the river T 

In this example, we are to find the h3rpothenn8e. Jing. 100 yards. 

4. There is a certain street, in the middle of which, if a ladder 40 feet long 
be placed, it will reach a window S4 feet ftom the ground, on either side or 
•aid street ; what is the width of the street 1 

In this example, we are to find the length of the base of two trian^es, aad 
then the sum of these will be the distance required. Jhtg. 64 feet 

5 There is a certain elm, SBO feet in diameter, growing In the centre of a 
circular island ; the distance firom the top of the tree to the water in a straight 
line, is 190 foet; and the distanc^ from the foot 90 feet ; what is the height 
of the tree ? 

As the tree is 90 feet in diameter, the distance ftom its centre to the water 
b the length of the base, that is, 10 -4- 90 s 100 feet jf . 66,333 fl. -\-. 

6. Two ships sailed fimm the same port ; one goes due north 40 leagUM, 
the other due east 30 leagues ; how far are they apart ? 

ViM are here to find the hypothenuse. j9. 50 leagues. 
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Ivhera Uib hunlef Hoo6, when 
lUcbaricdliUpiacit AlMCt 



9 greater, you a 
than the dtarneter, being a liltle more llian 3 limes, c 
accurately, 3,141592 timea the diameter. 



11. Whai it the ircBiiicoiiiaDiior ■ circle, wbosedLuneierli G feet, ui 

Note.— The area ot a circle may be found by multiplying 
half ihe diameter by half the circumference, or by multiplying 
the square of half tiie diameter by 3,141592. 

li What K the Diea of (L clrele wbnw dluiwier iJ 50 ftoil 

)a'= jo(ix3.i4isD3^3t4,i3ea..4«. 

13. Wbal ii Ibe diameter of a clrels. whose area li 314.1502 1 .«, SO ft. 

14. What <9 the area, or munre CDTiienu. of Ihe eanh, UlowlrBliulw 
•DM milei In diameter, and SaDOO Id clrcumrarcDce t 

Note,— The area ot a globe or hall is i times as much as 
the area of a circle of the eame diameter ; therefore, if we mul- 
tiply the whole circumference into (he whole diameter, the 
product will be the area. 

.<. SOOOOOOOQ. 

15. What are Ibe lolld canMDU or aglobs « ball 13 ■-;he> In (Uameierl 

The Holid contents of a globe are found by multiplying its 
aiea by ^ of its diameter. 
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la thi« example, we may first find the area of one end, as before direetail 
fer a circl«f ; then multiply by 20 teet, the length. A. 11 feet, nearly. 
Jfott — Solidii of this funii m»y lie called cyiinders. 

17. What are the solid contents of a cylinder 4 feet in diameter, and 10 feet 

tone 1 .^. 125 -|- feet. 

When solids, l>eing either round or square, taper regularly till they come 
to a point, they contain just 4 as much as if they were all the way as large 
as they are at the largest end. 

When solids decrease regularly, as last descrilicd, they are called pvramidM. 
When the liase is pquare, they are ailled square pyramids ; when triangalar 
triangular pyramids ; and when round, eircidar fyrami$U^ or cones. 

Hence, To find the Solid Contents of suck Figures ,•" — 

Multiply the area of the largest end by ^ of the perpendicu- 
lar height. 

18. What are the solid contents of a cone, the height of which is 30 feet, 
end its base 8 feet In diameter I Ji. .')02,6 -f- fL 

19. There is a pyramid, whose base is 3 teet square, and its perpendlcolai 

heighl 9 feet ; what are its solid contents 1 jf . 3^ X | = 27 ft. 

20. What is the length of one side of a cubical block, which contains 9S61 
■olid feci 1 Ji. 21 feet. ^ 

21. In a square lot of land, which contains 2648 acres, 3 roods, and 1 rod 
what is the length of one side 1 A. 651 rods. 

22. A grocer put 5 gallons of vvater into a cask containing .30 gallons of 
wine, worth 75 cents per gallon ; what Is a gallon of this mixture worth ? 

A. 64^ cts. 

23. The first term of a geometrical series Is 4, the last 5C984, and the ratifl 
8 ; what is the sum of all the terms 1 A. 68380. 

84. " The ffreat bet, and when it will be paid.-^The public mind has been 
eonsidernlkly amused, for a few days past, with a singular bet, said to have 
been made lietween a friend of Mr. Adams and a friend of Gen. Jackson, en 
the eH.otern shore of Mar>'land. The bet was, that the Jackson man was to 
receive t'roui the Adam.s man 1 cent for the finit electoral vote that JHckson 
should receive over 130, 2 cents for the second,'4 for the third, and so on, 
doultline for every successive vote ; and the Adams man was to have one 
hundred dollars if Jackson did not receive over l.'^O votes. According to the 
present apiienrances, Jackson will receive 173, 43 over 130, and the sum the 
AdauK man will have to pay, in that event, will be $87960930222,07. 

*' Hut the joke does not ap|)ear to l>e all on tlie Jackson man's side. T^|| 
money is to be counted, and it will tsike a pretty long lifetime of any common 
man to count out the * shiners.' Let's sec : — allowing that a man can count 
sixty dollars a minute, and that he continues to count without ceasing, 
either to sleep, to take refreshment, or to keep the HablMith, it will take him 
ttoenty-sevcH hundred and eighty-nine years, nearly ; but allow him to w*ork 

eight hours a day, and rest on the Sabbath, he will be occupied 9789 -|* 
years; so that the Adams man, when he is called upon for the cash, may 
tell his Jackson friei d, ' Sit down, sir ; as soon as I can count the money, 
you shall have ir i ven the banks take time to coimt' the money, yoa 
know.* " 
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A PRACTICAL SYSTEM 

OP 

BOOK-KEEPING, 

roR 
FARMERS AND MECHANICS. 



Almost all persons, in the ordinary avocntions of life, unless they adopt 
some method of keeping their account in a regular manner, will be subjected 
to continual IdSsses and inconveniences ; to prevent which, the folluwiiig plan 
or outline is comirased, embracing the principles uf Book-Keeping in the most 
simple form. Before the pupil commences this study, it will nut be necessary* 
for him to have attended to all the rules in the Arithmetic ; but he should 
make himself acquainted with the subject of Book-Keeping before he is suf- 
fered to leave school. A few examples only are given, bArely sufficient to 
give the learner a view of the manner of keeping books ; it being intended 
that the pupil should be required to compose siuiiiur ones, and insert them in 
a book adapted to this purpose. 

Book-Keeping is the method of recording business transactions. It is of 
two kinds — single and double entry ; bat we shall only notice the former. 

Single entry is the simplest form of Book-Keeping, and is employed by 
"tetailers, mechanics, fanners, &.c. It rf<iuires a Day- Book, Leger, anfC 
where money is frequently received and paid out, a Cash-Book 



DAY-BOOK. 

This book should be a minute history of business transactions, in the order 
of timo'ln which they occur ; it should be ruled with head lines, with one 
column on the left hand for imst-niarks and references, and two columns on 
the right for dollars and cents, 'i'he owner's name, the town or city, and the 
date of the first transaction^' should stand at the head of the first page. It 
is the custou) of many to continue inserting the name of the town on every 
page. This, however, is unnecessary'. It is sufficient to write only the 
month, day, and year, at the head of each page after the first. This should 
he written in a larger hand than the entries. 

On commencing an account with any individual, his place of residence 
should be noted, provided it is not the same as that where the lHM)k is kept. 
If it be the same, this is unnecessary. As It often hap])ens that difl'erent 
persons bear the same name, it is well, in such cases, to designate the indi 
vidua! with whom the account is opened, by staling his occupation, or par- 
ticular place of residence. 

"When the conditions of sale or purchase vary from the ordinary customs 
of the place, it should be stated. Every month, or oftener, the Day-Book 
should be copied or posted into the I^eger, as hereafter directed. The crosses, 
on the left hand column, show that the charje or credit, against which they 
stand, is posted, and the figures show the page of the Leger where the ac- 
count is iK)stc(i. Some use the figures only as pr)st marks. 

Every article sold on credit, except when a note is taken, should be imnied^ 
atcly charged, as it is al\vays unsate to trust to memory. Also, all lubor i)er- 
formed, or any transaction whereby another is made indebted to us, should 
be immediistoly entered on the Day-Book. If farmers and mechanics would 
strictly observe this rule, they would not only save many quarrels, but much 
money. In this respect, at least, follow the example of Dr. Frankhn, who 
never' omitted to make a charge as soon aa W tc\\\Vd.\a^ Vowfc. "^^mw. ^Sta-x. 
ebaige till to-morrow, when It can be nv&Ae Vq-^-^. 
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FORM OF A DAY-BOOK. 



1 X 

a X 

s X 

^ X 



« X 

t X 

« X 



I X 



8 X 

t X 

1 X 



? X 
9 X 



Edward L. Peckham. Boston^ Jaiu 1, 1829. 



Jamea Murray, Jr Dr. 

To 1 gall Lisbon Wine #1,92 

" 6 yds. Calico, a 37| cts 2.25 

"• 2 yd?. Broadcioth, a $4,50 9.00 



Eobert Hawkins, Blacksmith, I>r. 

To 217 ibs. Iron, a 8 cts 



Thomas Yeomans O. 

By Cash 

3 



Archibald TVocy, Salem, Dr. 

To 1 piece Broadcloth, containing 29 yds., a 93 per yd., 
00 days' credit 



James Warren, Wartland, Dr. 

To 1 cask NaUs, 235 lbs., a 8 cts 

Cr. 

By 37 lbs. Cheese, a 10 cu $3,70 

" 41 lbs. Feathers, a 70 cts 28,70 

Balance to be paid in Corn, at market price. — 



Ifa(u Thomas, Brattle Square, Dr. 

To 33 galls. Molasses, a 50 cts 

4 



William Jingell, Roxbury, Dr, 

To 300 lbs Pork, a 7 cts $21,00 

'* 30 bu. Corn, a 45 cts 13,50 



Samuel Stone, Dr. 

To501bs. Harness Leather, a 30 cts $15,00 

" 7 tons Hay a $10 70,00 



Oeorge Carpenter, : Dr. 

To 17 Brooms, a 12 cts i $2,04 

** 71bs.Butler, o20cts 1,40 

" 4 lbs. Cheese, a 10 cts ,40 



Jesse B. Sioeet, Mendon, Dr. 

To 1 hhd. Molasses, 98 — 6 = 92 galls, a 30 cts 

Cr. 
BvCash 



Jesse Metcalf, Tanner, Dr 

To 20 Calf Skins, a $5 $100,00 

" 50 Dried Hides, a$4 200,00 

60 days' credit. — 



James Murray, Jr Or. 

By 20 bu. Corn, a 60 cts ^....$12,00 

" 4 bu. Oats, a 40 cts .' 1,60 



James Warren, j)r. 

To 24 bu. Com, a 60 cts 



Archibald TVacg, Dr. 

To 1 cord Wood $6 6o| 

"30lbs. FeaiheTO,ttlQt\a >^\^^ \ 



13 
17 
75 

87 
18 

32 
16 



34 



85 



15 



300 



13 



14 



17 
36 
75 

01 
00 

40 
00 



50 



00 



84 



27 60 



OC 



60 



60 



40 



aj 
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Jan, 6t 1839. 



T>r 



S X 

2 X 

3 X 
i X 



a X 
a X 



i X 

I X 

1 X 

1 X 



S X 



I X 



Robert Hawkins,." 

By shoeing my Horse. 

" Oxen.. 



u 



.O. 

.$2,00 

..3,00 



Samuel Stone 

To 2 yds. Broadcloth, a $4. 
" 4 pr. Shoes, a $\ 



.$8,00 
..4,00 



Thomas Yeomans 

To 200 bu. Corn, a 70 cts. 



.Dr. 



Jeeae B. Sweet, 

To 30 qaintals Fish, a $3,75. 



Dr. 



Oeorge Carpenter, Dr. 

To 200 lbs. Cheese, a 8 cts $16,00 

** 1 firkin Butter, 76 lbs., weight of tab, 10 lbs. = 66, 

a 20 cts 13,20 



Archibald Tracy, 

To2bbls. Flour, a $10.. 
**25 1bs. Lard, a 10 cts. 
" 3 bu. Salt, a 66 cts . . 



.Dr. 
.$20,00 
...2,50 
...1,98 



leaac Thomas, 

To 50 yds. Calico, a 22 cts 

** 75 yds. brown Sheeting, a 14 cts. 



..Dr. 

.$11.00 

..10,50 



By Order on Goodrich & Lord for $12,80. 



Cr. 



Jesse Metcalf, 

To 500 pr. Men's Shoes, a 95 cts. 
1-10- 



Dr. 



Thmas Yeomans,...., 
To 3 bbls. Flour, a $8,50. 



Dr. 



Robert Hawkins, 

To 120 lbs. Blistered Steel, a 8 cts. 
** 100 lbs. Russia Iron, a 5 cts. . . . 



.Dr. 
$9.60 
..5,00 



James Murray, Jr 

To 10 lbs. SufSiir, a 11 cts 

" 20 lbs. ColTee. a 15 cts. , . . . 
" 6 galls. Molasses, 'a 37 cts . 



.Dr. 
.$1,10 
..3,00 
..2,22 



IVUliam Angell, 

By 200 lbs. Lard, a 6 cts.. .. 
"■ 350 lbs. Bacon, a 12 cts. 



..Or. 
.$12,00 
..42,00 



13- 



James Murray, Jr 

To6lb8. Raisins, a 20 eta 

** 5 galln. Currant Wine, a 75 cts. 



.>^Dr. 

..$1,20 

...3,75 



00 



12 
140 

112 



OC 

oe 

50 



29 



20 



24 

21 
12 

475 
28 

14 



48 

50 
80 

00 
50 

60 



6 



54 



33 



OC 



d4 



^ 



495 
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LEGER. 



This book la used to collect the scattered accounts of the Day-Book, and to 
arrange all that relates to each individual hito one separate statement The 
business of collecUne these accounts from the Day- Book, and writing them 
in the l^eger. is called po^tiW. This should be done once a month, or oitener 
Debts due from others, and entered upon the Day- Book, are placed on the 
side of Dr. : whatever is on tho Day-Book as due to another is placed on the 
side of Or. 

When an accrmnt is posted, the page of the Lcger, in which this account 
Is kept, is wriucn in the left-hand column of the Day-Book. 

Every I^eger should have an alphabetical Index, where the names-of th« 
several (ler^ons whose accounts are k^t in the Leger, should be written 
and the pa(;e noted down. 

When one Leger is full, and a new one is opened, the accounts in the for 
mer should be all balanced, and the balances transferred to the new L.eg[cr. 

EXPLANATION OF THE LEGER, AND THE MANNER OF POSTLNG 

It will be seen, that the name of James Murray, Jr., stands first on the Day 
Book ; of course, we shall post his account first. We enter iiis name on the 
first page of the Leger, in a large, fiiir hand, writing Dr. on the left, and Cr. 
on the right. At the top of the left-hand column we enter the year, undei 
which we write the motitli and dny wlien the first charge was mnde in the 
Day-Book, and in llie next colnnm the page of the Day-Book where the 
charge stands. Then, as tliere are several articles in the first cliarge, in- 
stead of sjHJcifying eacli article, as in the Day-Book, we merely say, To Sun 
dries, and enter the amount in the proper colunms. This charge being thus 
posted, we write the page of the I^ger. viz., 1, in the left-hand column of th« 
Day-Book, and opi)osiie to it a X, lo show more distinctly that the charge is 
posted. We then pass a finger carefully over the names, till we again ^nie 
to the name of James Murray, Jr., which we find on the second page ")ut, 
as tliis is credit, we enter it on the credit side, with the date and pa^e in theii 
proper columns. We then enter the Leger-page and cross, as before, and 
then proceed again in search of the same name, until every charge and 
credit is tr-^isferred into the Lcger. The next name is to be taken and pro- 
ceeded with In the same way as the first; and so continue till all the ac- 
counts are posted. 

As it is uncertain how extensive an account may be when once opened, It 
is better to take a new page for every numc, until all the Leger-pages are 
occupied. By this time, it is probable, several accounts will have been se^ 
tied ; we may then enter a second name on the' same pages, and so continue 
till all the pages are full. 

Whenever any account is settled, the amount of the balance Is ascertained, 
and the setiUrment entered in the Leger. The settlement may also be entered 
in the Day-Book; and many practise this, although it is not essentially ne- 
cessary. But it is essentially necessary that one, if not both, the books, 
should show how every account is settled, whether by cash, note, order, 
{oods, or whatever way the amount or balance is li(|uidate(i. 

N. B. — In m:\king out bills, the Leger is used as a reference to the charges 
In U.e Day-Bou.;, wh.ch mast be exactly copied. 

FORM OF A Lj!:GER. 



Dr. 



James Murray, Jr. 



Cr. 



18'2U. 
Jan. 1. 
" 10. 
« 13. 



1 To Sundries, 
do. 
" do. 



13 
6 
4 



$24 



c.| 
Hi 

95 

44 



1821). 
Jan. a. 
" 15. 



2 By Com and Oats, 
" Cash, to bal. 



13 
10 



$24 



c 

66 

84 



44 



Dr. 



1829. 
Jan. J./J/Tolron, 
" 10.131 " Sundrie«, 



Robert Naiokins, 



TT 




1829. 
Jan. 6.1 iBy Work, 
'* \a.\V"Note,a60day8, 



5 

26 



%31\<i&>i 



\ 



e. 
00 
90 



^V 



2] 
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Dr. 



Thomas Vtsomana, 



Cr. 



1829. 
Jan. 7. 
" 10. 



To Corn, 
" Flour, 



8 

140 

28 



• 1(58 



00 
50 

."iO 



1829. 
Jan. 1. 
'♦ 11. 



By Cash, 
" Check, for bal. 



75 

1(2 



e. 
75 
75 



SH^ISO 



Dr. 



Jirchibald Tracy, 



Cr. 



1829. 
Jan. 3. 
" 6. 
" S. 



1 To Broadcloth, 

2 " Sundries, 
2 »• do. 



$ 



87 
27 
24 



$138 



oo' 
uo 

48 
48 



1829. 
Apr. 2. 



By Cash, 



138 



e. 
48 



Dr. 



James PVarren, 



Cr. 



1829. 
Jan. 3. 
" 6. 



To Nails, 
" Com, 



$ 

18 
14 


c. 
00 
40 

40 


1829. 
Jan. 3. 


1 


$32 



liBy Sundries, 



$ 



32 



c 
40 



Dr. 



Isaac Thomas, 



Cr. 



182). 
Jan. 3. 
** 9 



To Molasses, 
** Sundries, 



$ \c.\ 

ic'oo 
21 5o; 



8.17 



50 



1829. 
Jan. 0. 
" 20. 



2|By Order, 

" Note a 90 days. 



c. 



1280 



24 



70 



$3750 



Dr. 



1829. 
Jan. 4. 
" 16. 



To Sundries 
"Cash, 



fVilliam Jin ff cU, 
r8;i9. 
Jan. 10. 



Cr. 



$ c 
34 

19 



$54|00 



50 
50 



By Sundries, 



e. 
5400 



Dr. 



1829. 
Ian. 4. 

" 7. 



To Sundries, 
do. 



(t 



Samuel Stone, 

1829? 
Jan. 30. 



Cr. 



a 



85 00 



12 



00 



$9700 




Dr. 



Qcorffe Carpenter, 



Cr. 




18-29., 

Jan. 5. 

" 20. 



By Cash. 
" Cash, to bal. 



9 

15 
125 

8140 



e. 
00 
18 

10 



Jesse Metcalf, 



Or. 



1829. 
Jan. 5 
" 9. 



2|To Sundries, 
" Shoes. 




$nw»\ 



1829. 
Apr 7. 



By his Check, 



775100 



^ \ 
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A. Page. 
Anmill IViHiftm 2 


S. Page. 
Sweet. Jesse B. ..••«•........... '.9 




Stone, Samuel • 2 


C. 

Carpenter, George 2 


T. 


H. 


1 nomas, isaac • z 

T'mrv ArrhihaM ... ....Q 


Hawkins. Robert f 1 


w. 


M. 


Warren, James 2 


Mtirrav. JamM. Jr. ■•••• •••• ••••••! 


Y. 


f Mftcalf, Jesse 2 


Yeomans, Thomas 2 



CASH-BOOK. ' 

This book records the payments and receipts of cash. 

It is kept by making cash Dr. to cash on hand and what is reeelTed, and 
Or. by whatever is paid out 

At the end of every day or week, as may best suit the nature of the busi- 
ness, the cash on hand is counted, and entered on the Or. side. 

If there is no error, this will make the sum of the Dr. equal to that of the 
Or. A balance is then struck, and the cash on hand carried again upon the 
Dr. side. 



Dr. 



FORM OF A CASH-BOOK. 

CASH. 



Or. 



1827. 

Jan. 1. 
2. 
S 
3 
4 
5 
6. 
6 



8. 



To Cash on hand, 
J.Thompson, 
J. Hart, paid ac^t, 
H. Palmer on note 
S. Snowdon, 
J. Mervin on ac% 
S. Crane, 

Sales of Mdse., 



Cash on hand, 



$ 


cl 


1827. 


637 50 


Jan. 2. 


3794 




65 43 




127 28 


4. 


84 


73 




17 


90 


5. 


100 


90 


6. 


311 


18 




1382 


86 




,550 


65 





By rent of Store for ) 
one quarter, paid > 
Thomas Taylor, > 
Paid note to R..Tha-) 
chor, { 

Family expenses, 
Mdse. bought of T. ) 
Thamor, ) 

Cash on hand. 



(t 






63 

127 

27 

614 

550 



1382 



c 

50 

83 
61 
27 
65 



Of. 



Form of a Bill from the preceding Work. 
Mr. James Murray » 

to Edward L. Peckham, D* 

1829. 

Jan. 1. To 1 gall. Lisbon Wine $1,92 

" " 6 yds. Calico, o 37i cts 2,25 

<* *' S yds. Broadcloth, a $4,50 9,00 



u 
u 



u 

M 
M 



10. ** 10 lbs. Sugar, a 11 Cts ^ l,lt) 

** 6 galls. Molasses, a 37^ cts 2,25 

" 20 lbs. Coffee, a 15 cts 3,00 



u 



IS. ** 6 lbs. Raisins, a 20 cts 1,20 

** ** 5 galls. Cnirant Wine, a 75 cts 3,75 

Or. "" 



> 5. By 20 bu. Com, a 60 cts 12,00 

• " " 4 bu. Oa'.«, a 40 cts 1,60 

' 15. '* Cash to balance 10,87 

Ertoxt Qxcepted. — --^24 

IfMtcih Janwry 15, ISia. VSS^N KSS^ \^ l>VC!KHAlf 



1317 



4 
94 



35 

95 
47 

47 



MERCANTILE FORMS. 28J 

SeeatidFhrm, 



Mr. Jesse Metcalf 

to E. L. Peckham, Dr 

1029. ^^ $ 

Jaii.5. To 20 Calfskins, a $5 100 

" " " 50 Dried Hides, a M 300 

** 9 ** 500 pairs Men*s Slioes, a 95 cts 475 



IKeceived payment, by his check on N. E: Banlc, 



WJS 



Botton, JiprU 7, tBSQ. EDWARD L. PECKHAM 



e 

00 
00 
00 

or 



MERCANTILE FORMS. 

Wo. 1. JfegoHable JVote. 

<78.50 - BosUniy May 5, 1827. 

On demand, I promise to pay Claude Lorraine, or Order, Seventy 
eight Dollars Filly Cents with interest, for value received. 

JAMES HONESTUa 
No. 2 . AVt< pafoble to Bearer, 

f40. Botton, Sept. 17, 1827. 

Six months from date, I promise to pay A. B., or Bearer, Forty Doi 
lars, for value received. SIMEON PAYWELL. 

No. 3 . Abts bff two Pereono. 

1500. Berlin, Oct. 28, 1827. 

For Talue received, we Jointly and severally promise to pay C. D.. 
or Order, on Demand, Five Hundred Dollars, with interest 

HORACE WALCOTT. 
JAMES HART. 

No. 4. M'ote at Bank. 

%IM. Boston, lU. 25, 1819. 

Ninety-five days firom date, I promise to pay Thomas Andrews, oi 
Order, at the Phoenix Bank, One Hundred and Fifty Dollars, for value re- 
ceived. JOHN REYNOLDS. 

Remarkt relating to J^otee of Hand. 

1. A negotiable note is one which is made payable to A. B., or Order. — It 
Is otherwise, when these words are omitted. 

2. By endorsing a note is understood, that the person to whom it is paya- 
ble writes his name on the back of it. For additional security, any other 
I)erson may afterwards endorse it. 

3. If the note lie made payable to A. B., or Order (See J4'o. 1), then A. B 
can sell said note to whom he pleases, provided he endorses it ; and whoever 
buvs said note may lawfully demand payment of the signer of the note, and 
If the signer, through inability or otherwise, refuses to pay said note, the pu^ 
chaser may lawfully demand payment of the endorser. 

\, If the note be made payable to A. B., or Bearer (See JVb. 2), then the 
signer only is responsible to any one who may purchase it. 

5. Unless a note be written payable on some specific future time, it should 
be written on demand ; but shonid the words on demand be omitted, the note 
is supposed to be recoverable by law. 

0. When a note, payable at a future day, becomes due. it is considered on 
interest from that time till paid, though no mention be made of interest 

7. No mention need be made in a note of the rate of interest ; that particn 
lar is settled by law, and will be collected according to the laws of the state 
where the note Is dated. In some states, it is 6 per cent ; in others, 7. 

8. If two persons. Jointly and severally iSee JiTo. 3), sign a note, it may be 
soHected by law of either. 

9. A note is not valid, nnles* the words fat value recthted ba expressed 
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10. When a note is gtven, payable in any articles of ukerchandize, or pro* 
perty otlier than money, deliverable on a specific tim<^, amn art'cles should 
be tendered in payment at said time ; otherwise the hoider of the note may 
dMoand the value in money. 

Account with TnteresU 
Mr. Thomas L Spencer 

to H. Tisdell, Dr. 

1816— Nov. 1. Td 3 yds. of Cloth, a 97,50 per yard •22,50 

Dec. 2. ** 6 galis. of Wine, a $4,35 a gallon 25,50 

181^— Jan. 1. '* Balance of interest, 5,80 

Supra. Or. 

10n— Nov. 1. ByCash 922,50 

tai»-Jan. 1. DittoinfuU 31,30 

953,80 

Batto% Jan. 1, 1819. H. TISDELL. 

A Recent for Meneif on Account, 

Received of James Wardell Three Dollars on account 
Bettout Jitno 21, 1818. SIMEON BRANDT. 

A Oeneral Receipt, 

Received of Jonathan Andre*vs Fourteen Dollars in fbll ef all aocounts. 
Booton, Dec. 31, 1827. HORACE RITTER. 

Receipt for Money piid on a AVite. 
Received of Leonturd Temple Seventy-two Pounds and Eleven Shillings 
•n his ncte for the sum of One Hundred and Seventy-two Pounds, and dated 
At Enfield, Oct. 27, 1836. D. THOMAS. 

Boston^ Aug. 27, 1828. 

An Order for Money. 

Messrs. R. Potter & Co., 

Pay James Thomas, or Order, Eleven Dollars, r^d this shall be yoni 
receipt for the same. SHEELAH SPENCER. 

Boeton, Sept. 16, 1828. 

An Order for Ooodo, 
Mr. Albion N. Olney, ^ 

Pay the Bearer, Seventy-one Dollars, in goods from your store, and 
charge Your obedient servant, 

Oitfor^ Dec. 31, 1827. R. RATNAL. 

Jfote^S-A receipt given in ftdl of all aeeountt, cuts off accounts only ; but 
a receipt given in full of a^ demands^ cuts off not only all accounts, bat aU 
demands whatsoever. 

An order, when paid, should be receipted on the back, by the penom to 
whom it is made payable, or by some one duly authorized to sign for him,* 
but when it is made payable to bearer ^ or to A.B.or hearer ^ it may be r^ 
Mijpted by any one whe presents it for payment. 
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